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Statement
of the
Director

prepared by the Bureau of Transportation Statistics (BTS) for the President

and Congress. As in previous years, it reports on the state of U.S. trans-
portation system at two levels. First, in Part I, it provides a statistical and interpre-
tive survey of the system—its physical characteristics, its economic attributes, aspects
of its use and performance, and the scale and severity of unintended consequences of
transportation, such as fatalities and injuries, oil import dependency, and environ-
ment impacts. Part | also explores the state of transportation statistics, and new
needs of the rapidly changing world of transportation.

Second, Part Il of the report, as in prior years, explores in detail the performance
of the U.S. transportation system from the perspective of desired social outcomes or
strategic goals. This year, the performance aspect of transportation chosen for the-
matic treatment is “Mobility and Access,” which complements past TSAR theme
sections on “The Economic Performance of Transportation” (1995) and “Trans-
portation and the Environment’ (1996).

Mobility and access are at the heart of the transportation system’s performance
from the user’s perspective. In what ways and to what extent does the geographic
freedom provided by transportation enhance personal fulfillment of the nation’s res-
idents and contribute to economic advancement of people and businesses?

T his document is the fourth Transportation Statistics Annual Report (TSAR)

Xiii
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This broad question underlies many of the
topics examined in Part Il: What is the current
level of personal mobility in the United States,
and how does it vary by sex, age, income level,
urban or rural location, and over time? What
factors explain variations? Has transportation
helped improve people’s access to work, shop-
ping, recreational facilities, and medical ser-
vices, and in what ways and in what locations?
How have barriers, such as age, disabilities, or
lack of an automobile, affected these accessi-
bility patterns? How are commodity flows and
transportation services responding to global
competition, deregulation, economic restruc-
turing, and new information technologies?
How do U.S. patterns of personal mobility and
freight movement compare with other
advanced industrialized countries, formerly
centrally planned economies, and major newly
industrializing countries? Finally, how is the
rapid adoption of new information technolo-
gies influencing the patterns of transportation
demand and the supply of new transportation
services? Indeed, how are information tech-
nologies affecting the nature and organization
of transportation services used by individuals
and firms?

PART I: THE STATE OF THE
TRANSPORTATION SYSTEM

Extent, Condition, and Performance
of the System

The United States has the world’s most extensive
transportation system, serving the 265 million
people and 6 million business establishments
that occupy the fourth largest country by land
area. (Table 1-1 in chapter 1 provides a detailed
summary by mode.)

Use of the transportation system grew rapidly
between 1970 and 1995. Passenger-miles trav-

eled (pmt) grew 95 percent, at an annual rate of
2.7 percent, while intercity freight activity mea-
sured in ton-miles increased by 65 percent.
Average pmt increased during this time from
11,000 to 16,500 miles per person (excluding
miles traveled by heavy trucks). Air activity grew
at the fastest rates, while, in absolute terms, the
highway modes accounted for the largest
increases in miles traveled and ton-miles.
Highway and bridge conditions have general-
ly improved in recent years. Although new mea-
surement techniques complicate trend analysis,
recent data published by the Federal Highway
Administration (FHWA) suggest improvement in
roads between 1994 and 1995. Congestion in
many metropolitan areas has worsened. As for
air passenger service, on-time arrivals for major
carriers declined between 1994 and 1995. The
freight rail industry is showing improved physi-
cal condition, despite less track and increased
traffic and revenue. By contrast, Amtrak, the
nation’s passenger rail carrier, has experienced a
fall in patronage. While the average age of its
locomotives has declined, the average age of its
passenger car fleet has increased. Capital expen-
ditures in public ports were about 5 percent
higher in 1994 than in 1993 (not including a
major land purchase in 1994). There is little pub-
lic information available to allow tracking of the
performance and condition of pipelines.
Although the analysis in chapter 1 covers all
modes, urban transit is given more detailed treat-
ment in this year’s report. The condition of
urban transit equipment showed a mixed picture
between 1985 to 1995. Although the fleet of
large and mid-size buses has become older, many
smaller buses were added for paratransit services
over the past few years, stabilizing the age of the
total fleet. Rail transit, power systems, stations,
bridges and tunnels, and maintenance improved
between 1984 and 1992. The average age of
light-rail transit vehicles declined somewhat



between 1985 and 1995, but the average age of
heavy-rail vehicles increased. The age of com-
muter railcars also increased: for example, pow-
ered cars averaged 12.3 years in age in 1985 and
19.8 years in age in 1995.

Over the 1985 to 1995 period, the number of
cities served by rail transit increased and there
was continued expansion of bus service into out-
lying suburban areas of large metropolitan
regions and into smaller urbanized areas. Rail
transit service frequency increased. By contrast,
bus service frequency declined with the expan-
sion of systems into outlying suburbs and small-
er urban areas.

Despite expansion of service, urban transit
pmt was about the same in 1995 as in 1985, and
ridership declined by about 11 percent. This
decline masks a complex pattern of transit
patronage. There has been growth in newer
heavy-rail, light-rail, and commuter rail systems
and level or declining patronage in older rail sys-
tems and buses. Some of the growth in ridership
on newer rail systems has been at the expense of
bus ridership.

The occasion of an annual report offers an
opportunity to review a few key events that
either caused major dislocations in transporta-
tion or highlight important features of the trans-
portation system. The report discusses three
1996 events: a blizzard in the eastern United
States at the beginning of the year; another bliz-
zard in the Northwest at the end of the year; and
the provision of transportation for the Atlanta
Olympic Games.

The two snowstorms made travel very diffi-
cult for several days, pointing out the vulnerabil-
ity of the transportation system to extreme
weather events. The disruption also focused pub-
lic attention on the importance of the transpor-
tation system, which many people take for
granted when operations are troublefree. As for
the Olympic Games, the expanded transporta-
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tion system put in place by various public agen-
cies at all levels was considered a success. Over
the 17 days of the event, the transportation sys-
tem moved approximately 18 million passen-
gers, twice its normal load.

Transportation and the Economy

Although transportation touches every facet of
our economic life, current economic indicators
do not fully capture the rich interplay between
transportation and the larger economy, or fully
measure the ways transportation supports
economic activity. A number of indicators are
discussed below, such as the share of trans-
portation-related final demand in gross domestic
product (GDP),! household and government
expenditures, returns on public investment, and
transportation-related employment, in an
attempt to describe these economic relationships.

Transportation-related final demand as a
share of GDP has remained slightly under 11
percent since 1989, contributing $777 billion to
a $7.25 trillion GDP in 1995. Transportation-
related final demand is the broadest measure of
transportation’s economic importance, as it
includes the value of outputs from many non-
transportation industries (e.g., cars produced by
the automobile industry and gasoline produced
by the petroleum industry).

A narrower measure is the value-added by the
for-hire transportation industry, defined here as
those establishments that provide transportation
services to the public for a fee. The share of GDP
of the for-hire transportation industry was $223
billion in 1994, or about 3.2 percent of total
GDP in current dollars. This does not include the
value of in-house transportation services taking

1 Transportation-related final demand is defined as the value
of all transportation-related goods and services (regardless
of industry of origin) delivered to the final customer; this
includes consumer and government expenditures, invest-
ments, and net exports.
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place within firms that are not primarily engaged
in providing transportation services to the public
(e.g., a manufacturing plant or a grocery store
chain). Although in-house providers of transporta-
tion are very important, current information is
insufficient to estimate their contribution. BTS and
the Bureau of Economic Analysis of the U.S.
Department of Commerce are conducting a joint
project, called the Transportation Satellite
Account, to develop a more complete picture of the
transportation industry, including in-house trans-
portation services.

Household and government expenditures also
indicate transportation’s economic importance.
Transportation’s share of household expendi-
tures was 19 percent in 1994. The largest share
of household expenditures was housing, fol-
lowed by transportation, and then food.
Household expenditures on transportation vary
significantly by income. In 1994, transporta-
tion’s share of household expenditures ranged
from 14.1 percent for the $5,000 to $10,000
income category to 22.1 percent for those in the
$40,000 to $50,000 income category.

Total government expenditures for trans-
portation were $116 billion in 1993. State and
local governments contribute the lion’s share of
public expenditures for transportation. From
1983 to 1993, their share (excluding federal
grants) rose by 38 percent in real terms; federal
spending on transportation during that period
only increased by 15 percent, resulting in a
decline in the federal share of government trans-
portation expenditures from 37 to 32 percent. In
1993, about 60 percent of government expendi-
tures were for highways, followed by transit (19
percent), air (15 percent), and water transporta-
tion (5 percent). Rail and pipelines together
accounted for less than 1 percent.

In 1993, government revenues from gasoline
taxes and other transportation-related taxes and
fees totaled $85 billion, and covered 73 percent

of government transportation expenditures. State
governments collected about half of these rev-
enues, the federal government about one-third,
and local governments about one-fifth. By mode,
highways generated about 70 percent of these
revenues, followed by air (15 percent), transit (10
percent), and water transportation (4 percent).

From 1977 to 1994, federal transportation-
related budget receipts, including revenue from
trust funds (taxes and user fees dedicated to a
specific mode), rose from $16 billion to $19.7
billion (in constant 1987 dollars). The two
largest sources are the Highway Trust Fund
(HTF)—which has highway and transit
accounts—and the Airport and Airway Trust
Fund. Of these, the aviation trust fund revenues
increased the most, while HTF transit account
revenues grew more slowly and HTF highway
account revenues declined slightly. Together, the
trust fund balances (unspent money in these
accounts at the end of the year) grew substan-
tially from the mid-1980s to the early 1990s, but
have declined from the 1992 high point.

In 1993, governments at all levels invested
$52.5 billion in transportation infrastructure
and equipment. Most of the investment was for
highways, followed by airports and transit.

In recent years, a good deal of research has
been devoted to assessing the economic returns
from government investment in public infra-
structure, including transportation infrastruc-
ture.? A recent study prepared for FHWA by
Nadiri and Mamuneas offers strong evidence on
the many ways highway capital in the United
States contributes to the productivity of 35 dif-
ferent industries and the overall economy. In par-
ticular, it suggests that in the first two decades or
more while the Interstate highway network was
expanding the overall economic benefits were
high—uwith the return on the investment of a dol-

2 See Transportation Statistics Annual Report 1995 for an
indepth discussion of public investment in transportation.



lar in highway infrastructure greater than the
return on a dollar of private capital investment.
As the Interstate Highway System neared com-
pletion in the 1980s, the rate of return on high-
ways fell gradually to just under the return on
private capital investment in the economy.
Transportation is also a major source of
employment. Employment in the for-hire trans-
portation industry (3.9 million people) could be
added to employment in transportation occupa-
tions within nontransportation industries to esti-
mate the number of people employed in
transportation functions. The resulting figure of
5.8 million employees, however, is a low-end esti-
mate. For example, it excludes people who are
not in transportation occupations who nonethe-
less work full time in transportation activities in
nontransportation industries. Nor does it include
most employees in such transportation-related
functions as transportation equipment manufac-
ture or in government. If all of these jobs are

Annual Rate of Return by Type of Investment
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SOURCE: M.1. Nadiri and T.P. Mamuenas. 1996. Contribution of Highway
Capital to Industry and National Productivity Growth, prepared for the
U.S. Department of Transportation, Federal Highway Administration,
Office of Policy Development. September.
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counted, employment in transportation and relat-
ed industries has fluctuated around 9.9 million
since 1990.

Transportation and Safety

In the United States, transportation has account-
ed for roughly half of accidental deaths for many
years. Transportation fatality trends show that
commercial airlines, buses, and railroads are the
safer passenger modes. Travel by private vehi-
cle—whether a car or light truck, a recreational
boat, or personal use aircraft—is less safe. In
1995, more people died in recreational boating
and general aviation crashes than were Killed as
passengers on trains, buses, or planes in com-
mercial aviation combined.

Crashes involving motor vehicles accounted
for 41,798 fatalities in 1995—some 94 percent
of the transportation deaths that year. An esti-
mated 3.5 million people were injured in crashes
involving motor vehicles. Motor vehicle crashes
are the leading cause of death for Americans
until their mid-thirties, except for the very
youngest children. The National Highway
Traffic Safety Administration (NHTSA) esti-
mates that the costs to the economy over the life-
times of those injured or killed in motor vehicle
crashes in 1994 will be $150.5 billion. This
amount does not attempt to estimate the dollar
value of the loss of quality of life.

Despite the huge toll—115 people died and
over 9,500 people were injured in highway
crashes each day in 1995—remarkable improve-
ment in highway safety has occurred in the last
three decades. The greatest number of deaths
occurred in 1972, when 54,589 people were
killed in crashes involving motor vehicles. Had
the 1969 death rate of 5.0 fatalities for every 100
million vehicle-miles traveled (vmt) persisted,
more than 120,000 people would have died
from motor vehicle crashes in 1995, compared
with the actual figure of 41,798 fatalities (about
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1.7 fatalities for each 100 million vmt). The
improvement was evident in most categories of
vehicles, even though the rates vary greatly.
Many factors, including installation and use of
safety innovations, better highway design, safety
standards and regulations, education efforts, and
improved emergency and medical care, have
helped reduce the fatality rate.

Since 1992, however, the fatality rate has been
stable, portending an increase in the number of
fatalities if vmt continues to increase. Many fatal-
ities could be avoided if more drivers, occupants,
and pedestrians followed well-known safety pre-
cautions. In 1995, 17,274 people died in alcohol-
related crashes— 41 percent of all people killed in
highway crashes. Excessive speed or driving too
fast for conditions was a contributing factor in 31
percent of fatal crashes. (Often, fatal crashes
involve speeding and drinking). While safety belt
use has increased over the years, nearly one-third
of passengers still do not buckle up. NHTSA esti-
mates that there would be 9,835 fewer fatalities if
everyone used safety restraints.

Although they involve far fewer fatalities in
total than private vehicles, fatal crashes involving
commercial vehicles—especially airplanes, trains,
and buses—receive great scrutiny from safety
organizations, the press, and the public, in part
because a single crash can involve dozens or, in
some cases, hundreds of deaths. Two plane crash-
es in 1996—the crash of ValuJet Flight 592 into
the Florida Everglades and the crash of TWA
Flight 800 off Long Island Sound—have been the
subject of extensive investigation by safety
authorities, and received prime time coverage
from the media for many weeks, putting a spot-
light on aviation safety. With air travel growing in
popularity, aviation safety will continue to be a
prominent concern of the traveling public.

Travel by commercial airline is much safer
today than it was three decades ago, when
about 10 people died for every 100,000 plane
departures on U.S. air carriers. Since 1992, the
rate has fluctuated between 1 and 2 fatalities
per 100,000 departures. (Because crashes are
infrequent, this rate is expressed as a 5-year
moving average to even out large year-to-year
variations.) The most robust improvement (as
shown in the moving average) occurred in the
1960s and the 1970s; since then, the improve-
ment has slowed.

Safety data are collected separately for each
individual mode. There is, however, increasing
interest in examining safety trends on a cross-
modal or systemwide basis. This year’s safety
chapter addresses four cross-modal issues: the
safety of children in the transportation system;
safety of workers in transportation occupations
or occupations that require frequent use of trans-
portation; transportation of hazardous materi-
als; and efforts to develop common measures of
safety across the modes.
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Energy and the Environment

For nearly half a century, transportation has
accounted for about one-quarter of total U.S.
energy use. Between 1994 and 1995, transporta-
tion energy use grew by 1.7 percent—a rate of
growth similar to that which has occurred since
1985. In contrast, transportation energy use
grew by only 0.6 percent annually between 1973
and 1985, when oil supply shocks and higher
prices dampened demand and inspired major
improvements in energy efficiency.

Petroleum-based fuels are used to satisfy
almost all (95 to 97 percent) of U.S. transporta-
tion energy demand. Transportation accounts
for about two-thirds of the nation’s demand for
oil. Despite recent gains in the number of alter-
native fuel vehicles and the greatly increased use
of alcohols and ethers in gasoline to satisfy man-
dated cleaner fuel requirements, nonpetroleum
fuels still supply a small share.

Approximately half of the petroleum con-
sumed in the United States must be imported.
Petroleum dependence is of concern because the
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world’s oil reserves are increasingly concentrated
in relatively few countries. The Organization of
Petroleum Exporting Countries (OPEC) holds
two-thirds to three-quarters of the world’s
proven reserves and more than half of the
world’s estimated resources. In the past three
years, however, increased production in the
North Sea and other nontraditional producing
areas stabilized the market influence of OPEC
and kept prices low. As these relatively small
reserves are depleted, OPEC market share and
influence likely will grow. World dependence on
OPEC oil is expected to rise from today’s 40 per-
cent to 52 percent in 2010 and 56 percent by
2015, levels similar to those of the early 1970s.

Concentration of production can lead to price
volatility and upward pressure on prices, even if
no supply disruption occurs. The potential for
volatility in petroleum markets was illustrated in
the spring of 1996, when a confluence of factors,
including higher crude prices, low inventories,
and a surge in demand, caused a greater than
normal seasonal increase in gasoline prices.
Average gasoline prices rose almost 22¢ per gal-
lon, in contrast to a typical seasonal increase of
5¢ per gallon. This jump renewed public concern
about the operation of petroleum markets and
the nation’s dependence on petroleum.

It appears that the transportation sector has
reached the end of a 20-year period of steadily
improving energy efficiency. Although some
modes, such as air passenger travel and rail
freight, continue to show efficiency gains, this
is offset by a decline in the energy efficiency of
highway travel. (Accounting for the vast
majority of all passenger-miles, the highway
mode dominates U.S. passenger travel and
energy use trends.) Bus and rail transit modes
also showed higher energy intensity.

BTS’s analysis shows that cumulative energy
savings from changes in transportation energy
efficiency declined between 1993 and 1994—the
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first time since 1985. Average miles per gallon of
light-duty vehicles, now 24.6, has not changed
significantly since 1979. Technological improve-
ments were largely offset by increasing vehicle
weight and power and decreasing vehicle occu-
pancy rates.

The energy efficiency of air travel has contin-
ued an unbroken 22-year trend of improvement.
The biggest factor was an increase in load, but
improved aircraft efficiency accounted for about
one-third of the improvement. Like air travel,
rail freight energy efficiency has made steady
gains for two decades. Many factors have con-
tributed to efficiency gains, including improved
operating practices that have greatly reduced
engine idling and improved train pacing, lighter
weight cars, and new locomotive technologies.

» Environmental Impacts

Because of its enormous size and activity, the U.S.
transportation system inevitably has undesirable
environmental impacts.® Air pollution is the most
studied environmental impact and has been the
subject of extensive remedial action, air quality
monitoring, and data collection. Transportation
accounts for two-thirds of carbon monoxide (CO),
42 percent of nitrogen oxides, and nearly one-third
of the hydrocarbons produced.

Despite a doubling in highway vehicle-miles,
most highway vehicle emissions are far lower
today than in 1970, reflecting emissions controls
adopted under federal clean air requirements.
The record of success has not been uniform, how-
ever. There were increases in some transportation
emissions in 1992, 1993, and 1994 compared
with previous years. According to the latest U.S.
Environmental Protection Agency estimates,
progress was made in 1995, with, among other
things, a major reduction in CO emissions and

3 See Part Il of Transportation Statistics Annual Report
1996 for a comprehensive discussion of transportation-
related environmental issues.
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the first drop since 1992 in volatile organic com-
pounds emissions. Reductions in onroad vehicle
emissions accounted for the lion’s share of the
recent reductions; emissions from aircraft and air-
port services vehicles also decreased. (Lead emis-
sions from transportation have been all but
eliminated for several years.)

Transportation-related greenhouse gas emis-
sions continue to follow trends prevalent over the
past several years. Carbon dioxide emissions by
transportation continue to rise due to increased
energy use. Since 1990, transportation has ac-
counted for nearly 40 percent of the national
increase in carbon dioxide emissions from end-
use sectors, with potentially serious implications
for global climate change.

Strides have been made in understanding,
quantifying, and reducing some other environ-
mental impacts of transportation. For example,
federal noise standards have reduced exposure to
unacceptable levels of aircraft noise, and the gov-
ernment continues to monitor underground stor-
age tank releases and cleanup efforts. Other
impacts, such as land use and habitat fragmenta-



tion, are less well understood, and thus more dif-
ficult to assess or quantify.

The State of Transportation Statistics

When Congress, through the Intermodal Surface
Transportation Efficiency Act of 1991 (ISTEA),
created the Bureau of Transportation Statistics,
the purpose was to enhance the transportation
knowledge base and to inform the public about
transportation and its consequences. To that end,
Congress called on BTS to document the meth-
ods used to obtain information and to ensure the
quality of statistics used in this annual report,
and to include in the report “recommendations
for improving transportation statistical informa-
tion.” Because ISTEAs authorization for federal
spending ends with fiscal year 1997, Congress is
now evaluating alternative authorization options
for these programs in the future. Thus, this 1997
annual report comes at an opportune time to
review the path followed by BTS and other infor-
mation-producing agencies, and examine
whether that path is appropriate for the start of
the next century. Chapter 5, summarized below,
discusses progress and challenges in meeting
ISTEA information needs, suggests ways in
which the world of information may change, and
indicates some future directions that decision-
makers might consider for transportation statis-
tics programs.

BTS has taken many actions to fill data and
knowledge gaps and needs identified in the
ISTEA. Among other things, the Bureau has:
= published four transportation statistics annu-

al reports, as well as annual compendiums of

national transportation statistics;

= completed national surveys of commodity and
passenger flows by all modes and intermodal
combinations;

= jnitiated efforts with Canada and Mexico to
produce a continental view of North Ameri-
can transportation;
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m established a standard classification of trans-
portable goods;

®m become a leader in developing geographic
information systems databases; and

m actively disseminated information, using
printed and newer electronic means.

The ISTEA provided a good start toward
meeting critical information needs, but several
topics remain for which more or better informa-
tion are needed. These include: 1) domestic trans-
portation of international trade; 2) timeliness and
reliability of transit, highway travel, and freight
modes; 3) costs of transportation services; 4)
more reliable information on the number of
motor vehicles by vehicle class, and distances they
are driven; 5) fuller information on the location,
connectivity, capacity, and condition of railroad
lines; and 6) interactions among transportation,
economic development, and land use.

Needs for information and technologies for
meeting these needs continue to evolve rapidly.
Statistics on cost and service quality, involving
timeliness and reliability, and not just forecasts of
traffic volume and capacity are needed. Involve-
ment by metropolitan planning organizations,
private sector interests, and citizen organiza-
tions, as well as federal and state agencies, has
increased the number and range of customers
demanding data and the tools to use the data.

The Government Performance and Results
Act of 1993 (GPRA) is also affecting the need for
statistical information. GPRA requires all feder-
al agencies to begin measuring their outcomes,
and not just their inputs and outputs. GPRA is to
be the basis of budget decisions by the Office of
Management and Budget and will be monitored
by Congress. GPRA's focus is prompting many
agencies to become aware of the conditions
being measured by BTS and other statistical
agencies. Most state departments of transporta-
tion and some local agencies also are undertak-
ing performance measurement efforts.
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Decentralization of decisionmaking, either
from the public sector to the private sector
through deregulation or from the federal govern-
ment to state and local governments, is poten-
tially the biggest change in transportation policy
to be informed by statistics. Although decentral-
ization could reduce the federal role in many
areas, the need for publicly available transporta-
tion statistics may grow. The free flow of infor-
mation is often a prerequisite to properly
functioning private markets, and state and local
officials need to relate conditions within their
jurisdictions to national and international trends.

In response to customer demands, BTS pro-
poses to build on its initial products and services
with three major initiatives. These initiatives are
part of the Administration’s proposed National
Economic Crossroads Transportation Efficiency
Act (NEXTEA). They include: expanded pro-
grams of data collection, and the development of
a knowledge base involving international trans-
portation in a globalized economy; expanded
services and grants to state, local, and private
decisionmakers to enhance data collection and
sharing throughout the transportation commu-
nity; and a program of research, technical assis-
tance, and data-quality enhancement to improve
performance measurement. These proposals are
discussed in detail in chapter 5.

PART Il: MOBILITY AND ACCESS

Part Il explores mobility’s importance in the
American society and economy, and the trans-
portation system’s facilitating role in providing
access to opportunities. Mobility, as used here,
refers to the potential for movement. It expands
the geographic choices available to people and
businesses. Today’s level of personal mobility (as
reflected in miles traveled per capita) is unparal-
leled in U.S. history. Mobility can enhance the
ability of people to participate in economic and

social life, expanding personal freedom and
choice. Mobility helps businesses serve new mar-
kets, provides more choices for locating facilities,
broadens their range of suppliers, and increases
the available pool of workers.

Accessibility refers to the potential for spatial
interaction with various desired social and eco-
nomic opportunities. Accessibility varies for indi-
viduals and across regions. Part 1l describes such
variations in accessibility in the context of barri-
ers to movement, such as age, location, disbility,
and the lack of availability of vehicles or trans-
portation services.

Part 1l also examines advances in information
technologies (IT), and their ramifications for
transportation. Transportation firms and their
customers are adopting a number of generic infor-
mation technologies made possible by advances in
telecommunications and computers. IT is trans-
forming the way these firms do business in a man-
ner reminiscent of the change wrought on
transportation and the broader economy in the
19th century by the telegraph and the railroad.
This IT transformation is discussed in terms of
changes in the nature of transportation demand
and the supply of new transportation services, and
in the emerging pattern of activities, management
structures, and competition both among trans-
portation producers and among their customers.
Part Il discusses six topics:
concepts of mobility and access,
personal mobility in the United States,
access to opportunity,
freight,
the international context, and
mobility and access in the information age.

Concepts of Mobility and Accessibility

Mobility is measured by the movement of people
and materials on the transportation system. Ac-
cessibility is measured by the ease of reaching the
location of a desired activity from another place.



Measurements of mobility and accessibility
can be helpful in evaluating the performance of
transportation. A number of methodological dif-
ficulties, however, limit their use. Of the two
concepts, accessibility is the more difficult to
measure, but measuring mobility is not especial-
ly easy. Because of data gaps, there is often little
alternative to using indirect measures.

Analysts have employed the concept of re-
vealed mobility (defined as the number of miles
traveled or trips taken over some unit of time
such as a day, week, or a year) as an imperfect
proxy for mobility. The assumption in using
revealed mobility is that, all else being equal,
people taking many trips or traveling many
miles have a higher level of mobility. This
assumption is not always borne out, however.
For example, revealed mobility data would reg-
ister a mobility decline if a commuter moves to
a residence closer to work. Yet, having to travel
fewer miles to work or spend less time commut-
ing is not in any meaningful sense a decline in
mobility. Despite such problems, revealed
mobility can be a useful analytical tool, and
helps explain a great deal about travel behavior
and shipping activities.

Accessibility measures can be useful in evalu-
ating transportation access to locations where
desired activities (e.g., employment, shopping,
health care, and recreation) take place. They also
can help identify access problems of people with
limited transportation options. Several accessi-
bility measures have been developed, including
relative accessibility (measuring one location rel-
ative to another) and integral accessibility (inte-
grating information about locations of several
activities). Accessibility also encompasses a time
element. While there may be several shops locat-
ed a short distance from a person’s home, they
will not be accessible if they close for business
before the person can get there from work, or do
not open until after the commuter leaves home.
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The concept of accessibility applies to firms as
well. Manufacturing firms benefit if their suppli-
ers and markets for their products are easily
accessible, and if a large pool of workers is with-
in commuting range. Retail stores and other ser-
vice firms have an advantage if their location is
highly accessible to a large number of potential
customers. Firms that produce or use bulky
materials need access to low cost transportation
(e.g., railroads or waterways). If transportation
time is more critical than cost, proximity to an
airport may be needed for accessibility.

On a broad scale, accessibility can critically
affect the economic prospects of entire regions.
In the 19th century, Chicago’s location as the
main hub of a network of railroads gave it
unmatched accessibility among midwestern
cities. More recently, accessibility to Pacific Rim
markets has been an impetus to growth in west
coast port cities.

Measurement of accessibility requires infor-
mation not only about travel but about the loca-
tion of destinations. This task has become more
complicated, reflecting multiple locations of
facilities and activities in most urban regions.
While once travel time to the central business
district from a residential area may have sufficed
as an indication of relative accessibility, today,
relative accessibility measures might include
average travel time or cost to the nearest shop-
ping mall, hospital, or park.

Because of the variety of opportunities avail-
able in most urban areas, integral accessibility
measures provide a better picture of the ability to
reach many desired destinations. These measures
are harder to construct, however, as they must
combine information about many routes and
destinations.

Developing appropriate accessibility indica-
tors at different geographic scales is an impor-
tant challenge. It is possible to develop
accessibility measures for a zone or region—by
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taking an average of a number of points within a
zone. It is also possible to map patterns on a
broader geographic scale by calculating accessi-
bility at different points.

Personal Mobility in the United States

Americans travel more than ever, and continue
to increase their use of the transportation system.
Growth in passenger travel reflects many differ-
ent factors, including population and labor force
growth, a decline in household size, income
growth, and dispersion of development and
employment centers within metropolitan areas.

Four Nationwide Personal Transportation
Surveys (NPTS) conducted between 1969 and
1990 provide detailed information about travel
behavior of specific groups. (Results from the 1995
NPTS and BTS's American Travel Survey (ATS),
also conducted in 1995, are not yet available. The
ATS focuses on travel of more than 75 miles from
home, while NPTS emphasizes daily trips.)

On average, most groups—men and women,
young and old, rich and poor, city and rural resi-
dents—traveled more each day in 1990 than in
1969. Pronounced differences abound, reflecting
both travel needs and the ability to travel. For
example, suburban residents travel about 32 miles
per day, slightly more than rural residents, and 30
percent more than central-city residents (just over
24 miles per day). People with higher incomes
travel farther than those with lower incomes.
People in the 40- to 49-year-old age group travel
more than their younger or older age cohorts.
Men travel further than women, on average,
although women make slightly more daily trips.
Whites travel further than blacks or Hispanics.

The availability of a passenger car or vehicle
makes a critical difference. People relied on cars
and other privately owned vehicles for 87 per-
cent of their daily trips in 1990. Transit account-
ed for 2 percent of trips. All other modes
(including airplanes, Amtrak, taxi, walking,

Average Daily Miles of Travel
Passenger-miles

per day
Person in household with
income over $40,000 38
Driver —— —— 34
Rural resident —— —— 30
U.S. average —— —— 29
Central-city resident —— —— 24
Person in household with 16
income under $10,000
Nondriver —— —— 11

SOURCE: See figure 7-1 in chapter 7.

bicycling, and school buses) accounted for the
remaining 11 percent.

The number of households without a car or
other passenger vehicle declined from 21 percent
in 1960 to 11.5 percent in 1990; still, 10.6 mil-
lion households did not have a car in 1990. The
ability to drive a passenger car has had an enor-
mous impact on mobility. In 1990, people with
drivers licenses took nearly twice as many daily
trips, traveled three times as far, and took longer
trips than people without licenses.

More than one-third of the travel by the aver-
age person involved social and recreational pur-
poses; another third involved family and personal
business (e.g., shopping and doctor’s appoint-
ments). About one-quarter of the travel miles and
22 percent of trips are to and from the work-
place. Work trips, however, are more important
than the figure suggests. Many people shop and
conduct other personal business during their
commute to and from work. If such trip chaining



is added to simple work trips, then people struc-
ture 30 percent of their daily trips around their
work schedule. While trip chaining during the
work commute increases peak hour travel, it also
may allow people to choose to make fewer trips
and to travel fewer miles overall.

Access to Opportunities

On a nationwide basis, access has increased since
the end of World War |1 reflecting the effects of
further urbanization, the development of trans-
portation facilities (particularly the completion of
the Interstate Highway System and the expansion
of the air transportation industry), and economic
development. Despite these improvements, some
areas of the country, experienced a decline in some
types of transportation services. Fewer places are
served today by passenger rail and intercity buses,
in part because carriers have given up unprofitable
or sparsely used services. Rural areas have been
especially affected by such changes.

In urban areas, access has generally increased,
although much of that access depends on the
automobile. Transit service, too, is accessible to
many urban residents. In 1990, half of the
households in urban areas were located within
one-quarter mile of a transit route, close enough
for most people to walk. Transit, however, has
had a hard time keeping up with the changing
spatial distribution of opportunities, particularly
job sites. Many poor people in central cities have
very limited access to employment opportunities
in the distant suburbs, the location of much new
employment growth, including entry-level jobs.
Insufficient transportation options are part of the
explanation, as many urban poor people do not
have cars and public transit stops are often lack-
ing near suburban job locations. This will pre-
sent a transportation challenge for many welfare
recipients in central-city areas who will soon
need employment due to changes in federal and
state welfare programs.
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Access to transportation is increasing for per-
sons with disabilities, although challenges re-
main. Under the Americans with Disabilities Act
of 1990, fixed-route service is to be made
increasingly available to the disabled, with para-
transit the recourse when fixed-route transit
does not meet a customer’s needs or is inappro-
priate to the situation. Paratransit accounted for
37 million trips in 1995. The evolving relation-
ship between fixed-route transit and paratransit
has several implications. For example, fixed-
route service needs to be designed so as to be
accessible to persons with disabilities (e.g., lifts
on buses, and elevators and raised platforms at
key train stations), and drivers need training on
proper use of equipment. Fixed-route and para-
transit services will now need to be coordinated
and developed together, taking advantage of
newly available information technologies. With
greater accessibility, transit demand by the dis-
abled has increased and will likely increase in
the near future.

Mobility from the Freight Perspective

Because of the widespread availability of trans-
portation and advances in information technolo-
gies, U.S. businesses are able to transport raw
materials, finished goods, and people quickly,
cheaply, and reliably, often across great dis-
tances. On a typical day in 1993, about 33 mil-
lion tons of commodities, valued at about $17
billion, moved an average distance of nearly 300
miles on the U.S. transportation network. These
estimates are based on data from the Com-
modity Flow Survey (CFS),* the most extensive
survey of domestic freight movements undertak-
en since 1977, and supplemental data on water-
borne and pipeline shipments. Even this large
figure underestimates total freight movements,

4 BTS calculated the daily total from final CFS data plus
additional data on waterborne and pipeline shipments not
fully covered by the CFS.
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as it does not include most imports and some
other flows.

In 1993, domestic establishments in the sec-
tors covered by the CFS shipped materials and
finished goods weighing 12.2 billion tons, gener-
ating 3.6 trillion ton-miles within the United
States. The goods shipped were valued at more
than $6.1 trillion. The food and kindred prod-
ucts sector accounted for the highest dollar
amount of shipments identified in 1993, fol-
lowed by transportation equipment. The major
commodities by weight were petroleum and coal
products, nonmetallic minerals, and coal. Food
and kindred products ranked fourth by weight.

The major commodities vary greatly when
ranked by the value per ton of shipment. On
average in 1993, high-value commodities (e.g.,
worth over $5,000 per ton) accounted for 41 per-
cent of the total shipments but only 2 percent of
the tons and 5 percent of the ton-miles. Low-
value commodity categories (e.g., those that aver-
aged less than $1,000 per ton) accounted for less
than half of the value, yet accounted for most of
the tons and ton-miles, 96 percent and 91 per-
cent, respectively.

A large portion of the shipments by value
originate in states with a major manufacturing
base, such as California, New York, Michigan,
Texas and Illinois. These states were also the des-
tinations for a large portion of shipments.
Manufacturing, however, is an important activi-
ty in most states. Partly because firms are able to
cheaply and reliably transport materials, parts,
and merchandise from one part of the country to
another, industrial production is dispersed
throughout the United States.

Raw materials and processed goods are
shipped to all parts of the nation. For example,
enormous amounts of farm products travel from
north to south on the Mississippi River for
export from Gulf coast ports. During the past
three decades, the pattern of coal movement has

significantly changed. Before the 1970s, about
95 percent of domestically produced coal was
mined east of the Mississippi River. By 1995,
more than 47 percent of U.S. coal was produced
in the western states. This growth is partly due to
increased demand for low-sulfur coal mined in
Montana and Wyoming.

Trucking was the most dominant mode for
freight transportation in 1993, moving about 72
percent by value and 53 percent by weight of
shipments, and producing 24 percent of ton-
miles. Rail freight produced slightly more ton-
miles, 26 percent of the total, and accounted for
13 percent of the weight of shipments but just 4
percent of the value. Waterborne transportation
accounted for over 17 percent of tons and 24
percent of ton-miles. The classic intermodal
combination of truck and rail moved over 40
million tons of commodities worth over $83 bil-
lion. Parcel, postal, and courier services were
used to move over 9 percent of the value of ship-
ments valued at over $560 billion.

The distribution of freight carried by the dif-
ferent modes in part reflects changes occurring in
the economy. Today, high value-adding business-
es often require quick, reliable, and high-quality
transportation to assure faster product deliveries,
on time, with little product loss or damage. For
example, parcel, postal, and courier services
were used to transport nearly one-quarter of the
shipments of electrical equipment, machinery,
and supplies in 1993. Business uses of more
expensive truck and air transport fit a pattern of
dynamic, globalized economic activity moving
toward lower overall costs of production and
product distribution.

The transportation system also is used to pro-
vide other essential services to the economy.
About 16 million households moved in 1994.
Over 200 million tons of solid waste were col-
lected by municipalities for recycling, incinera-
tion, or disposal in 1994. Most was transported
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a few miles, but some was shipped as much as
2,000 miles for disposal.

The nation’s transportation network facili-
tates an interconnected economy both nationally
and internationally. Imports and exports of
goods and services have grown rapidly. Since
1970, international waterborne freight moving
to and from U.S. ports has nearly doubled by
weight. As businesses transport enormous
amounts of goods within and among states, the
nation’s economy becomes more connected.
Nationally, about 62 percent of the value and 35
percent of the weight of shipments by all modes
were interstate. These estimates from the CFS
show the national dimensions of freight move-
ment within the United States.

International Trends in Passenger
Mobility and Freight Activity

Americans traveled more than 24,000 passenger-
kilometers (pkm) per capita in 1991, surpassing
Europeans at 12,000 pkm and Japanese at 11,000
pkm. The United States also leads all countries in
freight intensity with almost 20,000 metric ton-
kilometers per capita in 1994 compared with
10,000 in Canada and about 4,500 in Japan.
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As national economies and real personal
income increase in most parts of the world, pas-
senger cars and trucks are replacing rail and bus
service and nonmotorized transportation for
both passenger travel and freight activity. Air
transportation is generally the fastest growing
mode (but it holds a small overall modal share).
Although changes in passenger travel and freight
movement are evident in all regions of the devel-
oping world except some parts of Africa, the
pace and extent of change varies greatly.

In the United States, cars and light trucks
dominate passenger travel, accounting for 86
percent of passenger-miles traveled in 1994.
Passenger cars account for about 80 percent of
pkm in Western Europe. In Japan, by contrast,
only about half of travel takes place in passenger
cars, in part reflecting the importance of interci-
ty and urban rail services in the high-population-
density corridor between Tokyo and Osaka.

The number of passenger cars in use has been
growing faster than the population in the devel-
oped countries. Automobile growth, however, is
the highest in some developing countries, espe-
cially the rapidly growing economies in Asia.
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The United States still has the greatest number of
cars, both absolutely and per capita.

Increasing income is a key factor influencing
the shift toward cars. Other important factors
include household formation, women’s participa-
tion in the workforce, population age distribution,
and shifts taking place in workplace locations. In
developed countries, people tend to be moving out
of urban areas to the suburbs. In developing coun-
tries, people tend to be moving from rural to
urban areas, concentrating in the urban periphery.

The increased use of motor vehicles has result-
ed in greater personal mobility and freight activi-
ty, as well as in congestion, pollution, and higher
energy consumption. Due in large part to increas-
ing automobile use, cities such as Bangkok and
Mexico City are facing urgent air pollution and
congestion problems. Because of these problems,
some countries have focused attention on how to
stem the rise of personal automobile use, while
enhancing public forms of transportation.

A nation’s domestic freight activity generally
increases in step with economic growth. Annual
growth in freight activity in OECD countries has
been between 1 percent and 4 percent during the
last two decades, but over 7 percent in such
rapidly growing countries as China. While U.S.
freight activity has been growing at just 2 percent
annually, per-capita U.S. freight activity is 10
times the 2,000 metric ton-kilometers generated
per capita in China. Freight activity has been rel-
atively constant in countries of the former East
Bloc, where economies have been stagnant.

Trucks have been moving a greater share of
freight, while the rail share has been declining,
but with a worldwide average of 7.5 percent
growth per year, air freight has been the fastest
growing mode. Still, in most countries, air has a
significantly smaller share of freight activity than
either truck or rail.

The general shift from rail to motor vehicles
and, now, air transportation for freight reflects

structural, business production, and technology
changes. For example, road and air transporta-
tion are more viable in countries where manu-
facturing and services are major economic
sectors compared with agriculture or mining.
Compared with rail, trucking provides more
flexibility for just-in-time manufacturing.

Nonetheless, there are notable differences
among countries in freight modal trends. In the
United States, all freight modes increased their
ton-miles of transportation between 1970 and
1994 (see chapter 9). In western Europe as a
whole, by contrast, rail freight activity (measured
in metric ton-kilometers) declined an average of
0.4 percent annually over the period. Concern
about the growing dominance of road trans-
portation has prompted some European coun-
tries and the European Union to seek ways to
promote rail, inland watercarriage, and inter-
modalism.

Mobility and Access in the
Information Age

Information technologies have become an
important element of transportation. As a moti-
vator and enabler of innovation, IT may ulti-
mately have an impact on the performance and
use of the transportation system comparable to
the impacts of earlier advances in propulsion sys-
tems. IT applications not only can be used to
improve operation, control, and management of
the physical elements of transportation, but also
can improve organizational processes used in
transportation.

Information technologies are being adopted
throughout the economy in ways that are funda-
mentally affecting not only the supply of new
services, but also the nature of society’s needs
and desires for mobility and access. Today, peo-
ple in many places around the world can choose
among fax, electronic mail, and overnight



express for the movement of documents, or
avoid intercity trips through conference calls.
Such options are affecting commercial opera-
tions and daily life.

Transportation-related enterprises, like most
businesses, are being changed by IT. The “bot-
tom line” in transportation applications of IT is
determined by the balance between cost and ser-
vice. IT can affect both strongly. The acquisition
and processing of operational, financial, and
related data directly support higher system
capacity, greater labor and capital productivity,
improved efficiency, more effective resource allo-
cation, and better integration of the many
processes and activities that cumulatively pro-
duce transportation services.

Detailed understanding of system operations
enables the design and implementation of innov-
ative operational concepts and practices. The
overnight package delivery service, for example,
could hardly exist on its present scale without a
myriad of computers, digital tags on each item,
and extensive communications links. Similarly,
computerized reservation systems are critical to
the operation of the commercial aviation system,
which fills well over 1 million airline seats each
day for several thousand origin-destination pairs
at market-driven prices.

Information technologies are beginning to
transform the interface between the service
provider and the customer or user. The imple-
mentation of intelligent transportation systems
(ITS) includes as a basic component the provi-
sion of real-time status information for local
highways and transit systems, potentially with
guidance as to optimal choices for particular
trips. An individual sending a package for next-
day delivery can use the Internet to track its
progress. With a highly controlled and visible
transportation system, manufacturers can safely
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integrate their suppliers into just-in-time produc-
tion systems and tailor their outputs to short-
term customer needs.

Information technologies also can alter the
need to travel, or the type of transportation
consumed. Personal purchases may be made by
traveling to a store, or by ordering (using the
telephone or the Internet) and relying on a
delivery service. Aided by modem-equipped
computers, fax machines, and online services,
some people find it feasible—and often prefer-
able—to work from home, either as a telecom-
muting employee or as an independent business
or contractor.

Most transportation uses of IT depend on the
integration of many specific technologies and
capabilities. Improvements in one technical area
may make new applications or services available.
The full impact of the IT evolution for transporta-
tion is likely to emerge slowly in the coming
decades, and often will not be separable from the
effects of other societal changes.

A A A

BTS has published a companion volume to
this report, National Transportation Statistics
1997 (NTS), which covers the 1960 through
1995 time period. NTS provides modal profiles
and statistics on the state of transportation, the
economic importance of transportation, safety
trends, and energy and environmental aspects of
transportation. Most of the NTS tables, as well
as many other BTS products, are available on the
BTS Internet homepage. Information about con-
tacting BTS is on the back cover of this report.

T.R. Lakshmanan
Director
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The
Transportation
System

265 million people and 6 million business establishments that occupy the
fourth largest nation by land area. The interlocking elements of the trans-
portation system include not only the physical links among places—highways, tran-
sit systems, railroads, airports, waterways and ports, and pipelines—but the firms
that provide transportation services, the many industries that produce and maintain
vehicles, and agencies with transportation responsibilities at all government levels.
Americans are highly mobile and American businesses ship more freight per capita
than any other country. Passenger-miles per person averaged 16,500 miles in 1995
(not including miles traveled in heavy trucks), while 12,600 ton-miles of freight were
generated per capita. The transportation facilities that made this possible included,
among other things, 3.9 million miles of public roads, 170,000 miles of railroad
track operated by freight carriers, 44,000 transit buses, 40,000 U.S.-flag vessels, and
200,000 miles of oil pipelines (see table 1-1). These transportation facilities support-
ed 4.3 trillion miles of passenger travel and 3.6 trillion ton-miles of goods movement.
(USDOT BTS 1996, 15, 20)
This chapter provides an overview of the extent, use, condition, and physical
performance of the transportation system, updating the discussion in earlier edi-
tions of the Transportation Statistics Annual Report. For 1997, one mode, urban

T he United States has the world’s largest transportation system, serving the
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Table 1-1.
Major Elements of the Transportation System: 1995
Mode Major defining elements Components
Highways* Public roads and streets; automo- Public roads
biles, vans, trucks, motorcycles, 45,744 miles of Interstate highway
taxis, and buses (except local transit 111,237 miles of other National Highway System roads
buses) operated by transportation 3,755,245 miles of other roads
companies, other businesses, gov- Vehicles and use
ernments, and households; garages, 136 million cars, driven 1.5 trillion miles
truck terminals, and other facilities 58 million light trucks, driven 0.7 trillion miles
for motor vehicles 6.9 million freight trucks, driven 0.2 trillion miles
686,000 buses, driven 6.4 billion miles
Air Airways and airports; airplanes, Public use airports
helicopters, and other flying craft for 5,415 airports
carrying passengers and cargo Airports serving large certificated carriers?
29 large hubs (67 airports), 393 million enplaned
passengers
33 medium hubs (59 airports), 86 million enplaned
passengers
58 small hubs (73 airports), 34 million enplaned
passengers
561 nonhubs (593 airports), 14 million enplaned
passengers
Aircraft
5,567 certificated air carrier aircraft, 4.6 billion miles flown?®
Passenger and freight companies
86 carriers, 506 million domestic revenue passenger
enplanements, 12.5 billion domestic ton-miles of freight
General aviation
181,000 aircraft, 2.9 billion miles flown*
Rail® Freight railroads and Amtrak Railroads®

125,072 miles of major (Class 1)’
18,815 miles of regional

26,546 miles of local

24,500 miles of Amtrak

Equipment
1.2 million freight cars
18,812 freight locomotives

Freight railroad firms
Class I: 10 companies, 185,782 employees, 1.3 trillion
ton-miles of freight carried
Regional: 30 companies, 10,647 employees
Local: 500 companies, 13,269 employees

Passenger (Amtrak)
23,646 employees, 1,722 passenger cars,® 313 loco-
motives,® 20.7 million passengers carried ®
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Table 1-1.
Major Elements of the Transportation System: 1995 (continued)
Mode Major defining elements Components
Transit 0 Commuter trains, heavy-rail (rapid- Vehicles
rail) and light-rail (streetcar) transit 43,577 buses, 17.0 billion passenger-miles
systems, local transit buses, vans 8,725 rapid rail and light rail, 11.4 billion passenger-miles
and other demand response vehicles, 4,413 commuter rail, 8.2 billion passenger-miles
and ferry boats 68 ferries, 243 million passenger-miles
12,825 demand response, 397 million passenger-miles
Water Navigable rivers, canals, the Great U.S.-flag domestic fleet
Lakes, the St. Lawrence Seaway, Great Lakes: 698 vessels, 60 billion ton-miles
Intracoastal Waterway, and ocean Inland: 31,910 vessels, 306 billion ton-miles
shipping channels; ports; commercial Ocean: 7,033 vessels, 440 billion ton-miles
ships and barges, fishing vessels, Recreational boats'?: 11.7 million
and recreational boats Ports '3

Great Lakes: 362 terminals, 507 berths
Inland: 1,811 terminals
Ocean: 1,578 terminals, 2,672 berths

Pipeline*  Crude oil, petroleum product, and Oil
natural gas lines Crude lines: 114,000 miles of pipe, 323 billion ton-miles
transported
Product lines: 86,500 miles of pipe, 269 billion ton-miles
transported

161 companies, 14,900 employees

Gas
Transmission: 276,000 miles of pipe
Distribution: 919,000 miles of pipe
19.7 trillion cubic feet, 150 companies, 187,200 employees

1U.S. Department of Transportation, Federal Highway Administration. 1995. Highway Statistics. Washington, DC.

2U.S. Department of Transportation, Bureau of Transportation Statistics, Office of Airline Information. 1996. Airport Activity Statistics of Certificated
Air Carriers, 12 Months Ending December 31, 1995. Washington DC.

3 Preliminary data.

4U.S. Department of Transportation, Federal Aviation Administration. 1997. General Aviation and Air Taxi and Avionics Survey, Calendar Year 1995.
Washington, DC.

5 Except where noted, figures are from Association of American Railroads. 1996. Railroad Facts. Washington, DC.

6 Miles of track operated.

7 Includes 891 miles of road operated by Class | railroads in Canada.

8 Amtrak. 1997. Twenty-Fifth Annual Report, 1996. Washington, DC.

9 Excludes commuter service.

10 U.S. Department of Transportation, Federal Transit Administration. 1997. National Transit Database, 1995. [cited as of 5 August 1997] Available at
www.fta.dot.gov/library/reference/sec15/1995/index.html.

1 Excludes fishing and excursion vessels, general ferries and dredges, derricks, and so forth used in construction work. Vessel data from U.S. Army
Corps of Engineers. 1996. Transportation Lines of the United States. New Orleans, LA. Ton-miles data from U.S. Army Corps of Engineers. 1996.
Waterborne Commerce of the United States,1995. New Orleans, LA.

12 U.S. Department of Transportation, United States Coast Guard. 1996. Boating Statistics. \Washington, DC.

13 Ports data from U.S. Department of Transportation, Maritime Administration. 1996. A Report to Congress on the Status of the Public Ports of the
United States, 1994-1995. Washington, DC. October.

14 Data are for 1994.

SOURCE: Unless otherwise noted, U.S. Department of Transportation, Bureau of Transportation Statistics. 1996. National Transportation Statistics
1997. Washington, DC. December.
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transit, is profiled in detail. The chapter con-
cludes with a discussion of selected transporta-
tion events that occurred in 1996. Other
aspects of the system’s performance, its eco-
nomic role and its unintended consequences
for safety, energy import dependency, and the
environment, are discussed in subsequent
chapters of Part | of this report, which con-
cludes with an analysis of data and informa-
tion needs in the rapidly changing world of
transportation.

Passenger Transportation

Passenger transportation, measured by passen-
ger-miles traveled (pmt), continues to grow,
and per capita travel growth appears to have
accelerated during the last 25 years. Overall,
pmt, excluding miles traveled by heavy trucks,
grew from approximately 2.2 trillion in 1970
to 4.3 trillion in 1995, a 2.7 percent average
annual increase. Again, excluding miles trav-
eled by heavy trucks, per capita miles traveled
in 1995 were 16,500, up from 11,000 in 1970,
which was an annual rate of 1.6 percent over
the 25 year period—1.1 percent annually from
1970 to 1980, 1.8 percent annually from 1980
to 1990, and 2.3 percent annually from 1990
to 1995. (USDOT BTS 1996)

As discussed in more detail in chapter 7, many
factors contribute to the increase in pmt. The res-
ident population increased by nearly 59 million,
a rise of 29 percent between 1970 and 1995. The
number of people in the labor force, most of
whom commute to work, grew twice as fast as
the population over the same period (from 83
million to 132 million, a 59 percent increase).
The number of working women and women
looking for work increased from 32 million in
1970 to 61 million in 1995. People also have
more money to spend on transportation, partic-
ularly automobiles and air travel. Disposable

personal income per capita rose from $12,000 in
1970 to $18,800 in 1995 (in chained 1992 dol-
lars), a 56 percent increase. (USDOC 1996)

The vast majority of pmt, 87 percent in 1995,
took place in personal vehicles (including cars,
light trucks, taxis, and motorcycles) (see figure 1-
1). Despite enormous growth in pmt by person-
al vehicles, their percentage of total pmt declined
from 90 percent in 1970 because of the more
rapid growth of air travel. Nearly 10 percent of
pmt was by air, 4 percent by transit, intercity
bus, and school bus, and 0.3 percent by rail
(both Amtrak and commuter rail). Passenger-
miles traveled in light trucks (including pickups,
minivans, and sport utility vehicles) rose from 9
percent of all pmt in 1970 to 21 percent in 1995.
(USDOT BTS 1996)

Despite the increase in motorized transporta-
tion, nonmotorized forms of transportation
remain an important way to travel. In 1990,
about 8 percent of all trips were made by non-
motorized transportation (7.2 percent on foot
and 0.7 percent by bicycle), a drop from 9.3 per-
cent in 1983. (USDOT FHWA 1993, 4-58;
USDOT FHWA 1986, 6-5) As pedestrian and
bicycle trips are short, averaging 0.6 miles and 2
miles, respectively, they accounted for less than 1
percent of all person-miles in 1990. Because of
their low cost, minimal impact on the natural
environment, and positive impact on public
health, the U.S. Department of Transportation
carried out research to seek new ways to encour-
age walking and bicycling to fulfill people’s
mobility needs. (See USDOT FHWA 1994)
Trends in personal mobility are discussed in
much greater detail in chapter 7.

Freight Transportation

The transportation of freight reached 3.65 tril-
lion ton-miles in 1995, about 3.5 percent more
than in 1994. From 1970 to 1995, freight ton-



Figure 1-1.
Passenger-Miles Traveled, by Mode: 1995
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SOURCE: Various sources as cited in U.S. Department of Transportation,
Bureau of Transportation Statistics. 1996. National Transportation
Statistics 1997. Washington, DC. December.

miles rose 2 percent annually.! There are several
reasons for this trend other than growth in the
general population and economy. These include
the increasingly complex logistics of production,
more international trade, technological improve-
ments allowing more trading of perishable goods,
and the implementation of information technolo-
gies allowing just-in-time delivery systems.
According to the 1993 Commodity Flow
Survey (CFS—conducted by the Bureau of
Transportation Statistics (BTS) and the Census
Bureau), for-hire and private trucking is the most
dominant mode of freight transportation in the
United States. Trucks moved 72 percent of
freight by value and 53 percent by tonnage.
About 26 percent of ton-miles moved by rail and
24 percent by water.? These modes of trans-

1 These figures do not include local truck freight movements
or non-Class | rail.

2 These estimates were calculated by BTS from final datasets
in the 1993 CFS, plus additional data on waterborne and
pipeline shipments not fully covered in the CFS (see USDOT
BTS 1997).
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portation are particularly important for the
movement of bulk commodities, like coal, grain,
mineral ores, and oil. Although air freight moves
a minute proportion of total ton-miles (less than
1 percent), the value of freight moved and the
price paid for such movement are high; air
freight ton-miles have grown nearly sixfold since
1970. Freight movement and the CFS are dis-
cussed in greater detail in chapter 9.

System Extent and Use

Overall, the U.S. transportation system contin-
ues to change and expand in response to a vari-
ety of factors, especially increased demand from
travelers and freight shippers. This section out-
lines the changes and trends that have occurred
in the system from 1994 to 1995, and, in some
instances, since 1980. Urban transit trends are
discussed in a separate section of this chapter.

Railroads

The rail system at the end of 1995 included 10
major freight carriers, known as Class | rail-
roads, which dominated the industry, and 530
regional and local railroads. Information about
Class | railroads is quite extensive and informs
most of the discussion here. More limited infor-
mation is available for smaller railroads, and
some is presented here (see ASLRA 1995 for
more details).

In the Class | railroad industry, track is
decreasing while rail stock, both locomotives
and railcars, is increasing. In 1995, there were
180,000 miles of track owned, about 2 percent
less than in 1994, continuing a trend evident for
much of this century.® (Between 1980 and 1995,
miles of track declined by about one-third, from
271,000 miles.) Conversely, the 18,800 freight

8 The term miles of track adds up all railroad multiple main
tracks, yard tracks, and sidings. In contrast, miles of road
counts only the total length of the roadway operated, ex-
cluding yard tracks and sidings, and any multiple mainline
tracks. (AAR 1996, 44)
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locomotives in service in 1995 was nearly 2 per-
cent more than in 1994. The number of freight
railcars also increased by 2 percent between
1994 and 1995, to 1.2 million. (AAR 1996, 50)
Despite less track, revenue ton-miles grew from
1.20 trillion in 1994 to 1.31 trillion in 1995, and
since 1980 have increased by 42 percent. (AAR
1996, 27)

Capital expenditures on equipment and road-
way and structures in the freight rail industry
have been increasing. Total spending was $6.0
billion in 1995, up from $4.9 billion one year ear-
lier (unadjusted for inflation). At the same time,
the number of employees in the Class I, regional,
and local freight railroads fell from 213,000 at
the end of 1994 to 210,000 at the end of 1995.
The year-end number of people working for Class
I railroads fell from 189,000 in 1994 to 186,000
in 1995. (AAR 1995 and 1996, 3)

The 10 Class | railroad companies operating
at the end of 1995 were two fewer than at the
end of 1994.4 (AAR 1995 and 1996) Another
recent development of note was the creation of
the Surface Transportation Board (STB), which
took over the regulatory functions of the Inter-
state Commerce Commission. STB began oper-
ating on January 1, 1996, and in 1996 approved
the Union Pacific acquisition of Southern Pacific.
In 1997, STB was examining a proposed acqui-
sition of Conrail by Norfolk Southern and CSX
Transportation.

At the end of 1995, there were 30 regional
and 500 local railroad companies. The regionals
operated nearly 19,000 miles of road, employed
10,600 people, and had revenue of $1.5 billion.
Local railroads operated 26,500 miles of road,
employed 13,000 people, and had revenue of
$1.4 billion. (AAR 1996, 3)

4 During 1995, the Chicago and North Western Transpor-
tation Company was acquired by the Union Pacific
Company, and the Burlington Northern Railroad Company
merged with the Atchison, Topeka, and Santa Fe Company.

Intercity rail passenger service is provided pri-
marily by Amtrak (the National Railroad
Passenger Corporation). Amtrak operated near-
ly 24,500 miles of road in 1995, but owned only
750 miles. (AAR 1996) The number of passen-
ger locomotives and passenger cars in service
declined between fiscal year (FY) 1994 and FY
1995. (Amtrak 1997)

Capital expenditures by Amtrak amounted to
$617 million in FY 1995, up from $323 million
in FY 1994 (unadjusted for inflation). During
1995, Amtrak raised fares, cut routes, and
reduced its losses. Average employment during
the year was nearly 24,000, down about 1,000
from the previous year. (AAR 1995 and 1996)

The number of Amtrak passengers decreased
from 21.2 million in FY 1994 to 20.7 million in
FY 1995. Passenger-miles traveled over the same
period fell from 5.9 billion to 5.5 billion, but this
is still higher than the 4.5 billion in 1980.
(USDOT BTS 1996)

Highways
The public road system continues to expand,
although much more slowly than the growth in
the number of vehicles. Urban and rural roads
totaled 3.91 million miles in 1995, up from 3.86
million in 1980, a 1 percent increase.® Lane
mileage (including lanes added due to road widen-
ing) has increased faster. Between 1985 and 1995,
lane mileage on nonlocal roads increased by 3 per-
cent, from 2.70 million miles to 2.78 million
miles. The number of highway vehicles (excluding
transit vehicles), however, has increased much
faster than road length, going from 161 million in
1980 to 205 million in 1995, a 27 percent
increase. (USDOT FHWA Various years)
Highway vehicle-miles traveled (vmt) by all
vehicles in 1995 was 2.42 trillion, up from 2.36
trillion in 1994 and 1.53 trillion in 1980.

5 These figures are for length of public roads only, and do
not include private roads.




(USDOT FHWA Various years) Vehicle-miles
traveled by automobiles and light trucks
accounted for 92 percent of the vmt in 1995,
with most of the rest traveled by trucks.

In September 1996, the first roads designated
as “All-American Roads” and ““Scenic Byways”
(under the National Scenic Byways program cre-
ated by the Intermodal Surface Transportation
Efficiency Act of 1991—ISTEA) were announ-
ced by then-Secretary of Transportation Fred-
erico Pefia. The All-American Roads are: the Selma
to Montgomery March Byway in Alabama; the
Route 1, Pacific Coast Highway in California;
the San Juan Skyway and Trail Ridge Road/
Beaver Meadow Road in Colorado; the Natchez
Trace Parkway in Mississippi, Tennessee, and
Alabama; and the Blue Ridge Parkway in North
Carolina. Fourteen national scenic byways were
designated in 12 states. The program is designed
to recognize and enhance already existing special
highway corridors, and grants totaling $62.4
million have been awarded for the development
of programs and related services (in fiscal years
1992 through 1996). Designated roads will
receive priority for funding under the program.
A second set of roadway designations is expect-
ed to be made in 1997. (USDOT 1996)

Air Transportation

After many years of growth, the total number of
airports (including civil and joint civil-military
airports, heliports, STOLports, and seaplane
bases) declined slightly between 1994 and 1995,
from 18,343 to 18,224, still well above the
15,161 operated in 1980. (USDOT BTS 1996, 6)
This change was due primarily to the variation in
the number of general aviation (GA) airports.
Private-use airports constitute 70 percent of
these airports, and 96 percent of all airports are
used by GA aircraft. General aviation airports
are usually rudimentary facilities; only about
half have paved runways and about one-quarter
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have lighted runways. The number of civil cer-
tificated airports (serving air carrier operations
with aircraft seating more than 30 passengers)
has declined somewhat. Between 1994 and
1995, the number of these airports declined from
577 to 572. There has been an increase in the
number of airports with Federal Aviation Ad-
ministration (FAA) towers or FAA-contracted
towers from 434 in 1994 to 447 in 1995.%
(USDOT FAA 1997a) Since 1980, the number of
heliports doubled, reaching 4,617 in 1994.
(USDOT FAA Various years).

In 1995, there were 5,567 aircraft available
for service by U.S.-flag certificated air carriers,
an increase of 7 percent from the previous year.
(USDOT BTS 1996, 33) Since 1980, the number
of such aircraft almost doubled. The available
seat-miles as a result increased from 427 billion
in 1980 to 803 billion in 1994. (Aviation Week
Group 1997) By contrast, the number of GA air-
craft in 1995 was 181,000, a significant drop
since 1980 when there were over 200,000.
(USDOT FAA 1997b)

The number of air carriers rose slightly from
82 in 1994 to 86 in 1995. (USDOT BTS 1996,
209) There were 72 air carriers in 1980. The
number of air carrier employees increased from
586,000 in 1994 to 609,000 in 1995, up from
354,000 in 1980. (USDOT BTS 1996, 209)

The number of enplanements (including inter-
national passengers) on certificated carriers at
U.S. airports grew to 559 million in 1995, up
from 541 million in 1994 and 303 million in
1980. (USDOT BTS 1996)

Water Transportation

The U.S. oceangoing merchant fleet over 1,000
gross tons consisted of 512 vessels in 1995, total-
ing 19 million deadweight tons. Of these, 322
were owned privately and the rest (190) were

6 Preliminary data.
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owned by the Maritime Administration
(MARAD). All but 12 of the MARAD-owned
ships were inactive, either in reserve or pending
disposal. By contrast, most of the privately
owned ships (292) were in the active fleet. The
private U.S. oceangoing fleet ranked 23rd in
number of ships and 11th by deadweight tons in
the world. Of the 512 public and private vessels
in 1995, 182 were tankers, 171 were intermodal
vessels, 125 were general cargo ships, 21 were
bulk carriers, and 13 were passenger carriers.
(USDOT MARAD 1996a)

The domestic fleet, including the inland
waterways, Great Lakes, and oceangoing vessels
(vessels of all sizes, self-propelled and nonself-
propelled), totaled nearly 40,000 in 1995, with a
cargo capacity of 67 million short tons and a
passenger capacity of 377,000. (US Army Corps
of Engineers 1996¢) Vessels using the inland
waterways made up 80 percent of the entire fleet
(a large proportion of these being nonself-pro-
pelled barges for dry cargo). Ships on the
Atlantic, Gulf, and Pacific coasts made up anoth-
er 18 percent, and the remaining 2 percent
worked the Great Lakes.

In 1995, there were 1,940 public and private
deep-draft terminals at ocean and Great Lakes
ports, with 3,179 berths. Approximately 75 per-
cent of these terminals were privately owned.
General cargo berths made up 38 percent of all
berths, 22 percent were dry bulk berths (e.g., for
coal, grain, or ore), liquid bulk berths made up
20 percent (e.g., for crude and refined petrole-
um), and passengers berths accounted for 3 per-
cent. The remaining 18 percent were classified as
“other” (e.g., berths for barges, for mooring, or
inactive berths). (USDOT MARAD 1996b, 20)

Inland waterway ports and terminals general-
ly have shallow water depths (14 feet or less),
and can be located in many places on the 25,000
miles of navigable inland rivers and intracoastal
waterways, providing more flexibility than

coastal ports. In 1995, there were about 1,800
river terminals in 21 states, of which about 89
percent were privately owned. Of these termi-
nals, approximately 4 percent were for general
cargo, 58 percent were for dry bulk cargo, 27
percent were for liquid bulk cargo, and 11 per-
cent were multipurpose. (USDOT MARAD
1996b, 24)

Capital expenditures in 1994 on public ports
amounted to $930 million, a 42 percent increase
over 1993. The increase reflects the purchase of
a large tract of land for current and future devel-
opment of a port in the South Pacific (California)
Region of the United States. Even excluding the
money spent to hold this land for future devel-
opment ($243 million), twice as much was spent
on public ports in the South Pacific Region as in
any other. The next largest expenditures were in
the South Atlantic Region, including ports in
Virginia, Georgia, North and South Carolina,
and Florida. Analysis of public port expenditures
in 1994 reveals that the industry spent most
heavily on specialized cargo facilities (35 percent
of the total) and conventional general cargo
facilities (23 percent) (see table 1-2). (USDOT
MARAD 1996b, 27)

Total freight moved by water increased by 12
percent between 1980 and 1995. Imports and
exports grew much faster than domestic ship-
ments, increasing by 25 percent between 1980
and 1995, while domestic shipments increased
by 1 percent. (US Army Corps of Engineers
1996d) Fifty-five percent of domestic shipments
by water take place along the coasts, totaling
440 billion ton-miles. Shipments by inland
waterways make up another 38 percent and
lakewise transport constitutes the remaining 7
percent. Inland waterways shipments are the
only form of domestic water transportation that
increased over the past 15 years. Between 1980
and 1995, inland waterways movement in-
creased by 35 percent, while coastwise move-



Table 1-2.
U.S. Port Capital Expenditures: 1994
Type of Amount
expenditure (thousands) Percent
Total $686,620 100.0
Specialized cargo 239,236 34.8
General cargo 156,213 22.8
Dry bulk 38,240 5.6
Passenger 32,536 4.7
Liquid bulk 2,169 0.3
Other 49,790 7.3
Infrastructure 144,664 21.1
Off terminal 103,641 15.1
On terminal 41,023 6.0
Dredging 23,772 3.5

NOTE: Excludes $243 million land purchase in the South Pacific
Region (California).

SOURCE: U.S. Department of Transportation, Maritime Administra-
tion. 1996. A Report to Congress on the Status of the Public Ports
of the United States, 1994-1995. Washington, DC.

ment decreased by 30 percent, and lakewise
movement declined by 3 percent. (USDOT BTS
1996, 20) Tonnage handled by major U.S. ports
in 1995 is shown in figure 1-2.

Pipelines

Oil pipeline mileage increased slightly between
1993 and 1994 (from 199,000 miles to 201,000
miles), but is still below the 218,000 miles that
existed in 1980. Pipelines for crude oil move-
ment decreased from 130,000 miles in 1980 to
114,000 in 1994, while oil product lines fell
slightly from 89,000 miles to 87,000 miles over
the same period. The number of Federal Energy
Regulatory Commission-regulated pipeline com-
panies increased from 130 in 1980 to 161 in
1995, while the number of oil pipeline employ-
ees decreased from 21,300 to 14,900 over the
same period. (USDOT BTS 1996)
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Natural gas pipelines totaled 1.2 million miles
in 1994 (up slightly from 1993). Distribution
lines are three-quarters of this total mileage;
transmission, field, and gathering lines make up
the other quarter. Since 1980, the length of
pipeline has increased by 24 percent, mostly on
the distribution side. Transmission pipeline
increased by only 3 percent over this period. In
1994, there were 150 interstate natural gas
pipeline companies (an increase of 15 from
1993) employing about 187,000 people, 28,000
fewer than in 1980 when there were 91 compa-
nies in the industry. (USDOT BTS 1996, 246)

Since 1980, the annual pipeline throughput of
natural gas has been around 20 trillion cubic feet.
In 1994, throughput was 19.7 trillion, up from
19.0 trillion in 1993. Ton-miles of crude oil and
petroleum products were 599 billion in 1995,
roughly the same as 1994, but up slightly from
1980 (588 billion ton-miles). (USDOT BTS 1996)

Condition and Performance
of the Transportation System

Accurate information about the physical condi-
tion and performance of the transportation system
can provide the basis for informed decisions about
future investments. This section discusses the con-
dition and performance of each transportation
mode (except urban transit, which is profiled sep-
arately). It updates the detailed discussion in the
1996 Transportation Statistics Annual Report,
which summarized the Department of Trans-
portation’s (DOT) biennial report to Congress on
the condition and performance of the nation’s sur-
face transportation system, and also examined air
transportation. While there is some new informa-
tion to report this year, the data are scattered and
not comparable across modes.
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Figure 1-2.
Tonnage Handled by Major U.S. Ports: 1995

Major port

tonnage
(millions)
N 500
250
<
125
P 5 (> Domestic
> Imports
(> Exports
1. South Louisiana Paulshoro, NJ 8. Beaumont— Longview, WA 18. Baltimore, MD Marine City, Ml 30. Ashtabula
Port of South Philadelphia, PA Port Arthur Kalama, WA 19. SanF . Monroe, MI Ashtabula, OH
Louisiana Camden- Beaumont, TX 2. p Sound . Ban rancisco 23, Hunti N Conneaut, OH
New Orleans, LA Gloucester, NJ Port Arthur, TX - Puget Soun ay . - Huntington,
Baton Rouge, LA Seattle, WA San Francisco, CA 24. pascagoula. MS 31. SanJuan, PR
Port of ! 4. New York, NY 9. Corpus Christi, Tacoma, WA QOakland, CA . g ’ 32. Toledo. OH
Plaguemine, LA and NJ > Everett, WA Richmond, CA 25. South Florida - Toledo,
’ . I ia, WA iami
2. Houston— 5. Los Angeles— 10. Chicago-Gary Olympia, 20. Cleveland- g'amE" FLl d 33. Anacortes, WA
: Long Beach Chicago, IL 13. Tampa, FL Lorain ort Everglades, 34. Cincinnati, OH
Galveston FL ’
Houston, TX Los Angeles, CA Gary, IN 14. Mobile, AL Cleveland, OH 5. Honolulu, Hi
Galveston. TX Long Beach, CA Indiana : : Lorain, OH 26. Boston 35. Honolulu,
iy Harbor, IN 15. Pittsburgh, PA Fairport Boston, MA 36. P
Te City, TX s ) . Portland, ME
F:z:easo r; yTX 6. Valdez, AK Burns Waterway Harbor, OH Salem, MA
port 7. Norfolk-Newport Harbor, IN 16. Lake Charles, LA 21 St Louis. MO 37. Charleston, SC
3. Delaware River News Buffington, IN 17. Duluth— - St Louis, 27. Savannah, GA 38, Presque Isle, MI
New Castle, DE Norfolk, VA ia Ri Superior, MN 22. Detroit 28. Memphis, TN ’ '
- 11. Columbia River ’ N g
Wilmington, DE Newport Portland. OR and WI Detroit, Ml )
Marcus Hook, DE News, VA Vancouver WA St. Clair, MI 29. Jacksonville, FL
Chester, PA !

NOTE: Major ports were defined as having at least one port with over 10 million tons shipped in 1995, and were combined with other ports in the same major
waterway or located in the same metropolitan statistical area with at least 1 million tons shipped in 1995.

SOURCE: U.S. Army Corps of Engineers. 1996. Waterborne Commerce of the United States: Calendar Year 1995. New Orleans, LA.

Highway Transportation

One of the most important aspects of highway
systems is the condition of the roads. Table 1-3
shows the condition of the Interstate Highway
System and other heavily used roads, measured
by pavement roughness. The data show: 1) rural

Interstates are in better condition than urban
Interstates, although there has been some im-
provement in the condition of urban Interstates;
2) improvement between 1994 and 1995 in al-
most all road categories.

The condition of roads, and trends in their
condition, are difficult to establish because of a
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Table 1-3.

Highway Pavement Conditions: 1994 and 1995
(In percent)

Total miles
Type of road Year Poor  Mediocre Fair Good Very good reported
Urban
Interstates 1994 13.0 29.9 24.2 26.7 6.2 12,338
1995 104 26.8 23.8 27.5 11.4 12,307
Other freeways and 1994 5.3 12.7 58.1 20.9 2.9 7,618
expressways 1995 4.8 9.8 54.7 20.4 10.3 7,804
Other principal arterials 1994 12.5 16.3 50.8 16.6 3.8 38,598
1995 12.4 14.7 47.2 15.9 9.7 41,444
Rural
Interstates 1994 6.5 26.5 23.9 33.2 9.9 31,502
1995 6.3 20.7 22.3 36.9 13.9 31,254
Other principal arterials 1994 24 8.2 57.4 26.6 5.4 89,506
1995 44 7.6 51.1 27.9 9.0 89,265
Minor arterials 1994 35 10.5 57.9 23.6 45 124,877
1995 3.7 9.0 54.7 23.9 8.7 121,443

KEY: Poor = needs immediate improvement.
Mediocre = needs improvement in the near future to preserve usability.

Fair = will be likely to need improvement in the near future, but depends on traffic use.

Good = in decent condition; will not require improvement in the near future.

Very good = new or almost new pavement; will not require improvement for some time.

NOTE: Interstates are held to a higher standard than other roads, because of higher volume and speed.
SOURCE: U.S. Department of Transportation, Federal Highway Administration. 1995 and 1996. Highway Statistics. Washington, DC. Table HM-64.

change instituted over the past few years in the
Highway Performance Monitoring System. The
technique used to measure pavement condition is
shifting from the Present Serviceability Rating
(PSR) to the International Roughness Index
(IRI). The Federal Highway Administration
(FHWA) believes that the IRI provides a more
objective standard than the PSR, and will pro-
vide a fairer way of comparing road conditions
between states. Currently, the IRI is being used to
measure Interstates, principal arterials, and rural
minor arterials, while the PSR measures rural
major collectors and urban minor arterials and
collectors. Rural minor collectors are not being
measured. (USDOT FHWA 1996) Surface

roughness is not, however, a complete measure
of highway condition (although it is an input to
models that predict pavement deficiencies).
FHWA is currently developing protocols for
measuring other problems including rutting,
cracking, and faulting. The next Condition and
Performance Report, due to be released at the
end of 1997, should provide fuller information
about recent trends in bridge and highway con-
dition, and congestion.

Another element of overall highway system
condition and performance is the automobile
fleet. The characteristics of the vehicles operated
have important implications for energy con-
sumption, pollution, and safety. The U.S. auto-
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mobile fleet has grown and aged significantly
over the past 15 years, and consequently there
has been a decrease in the percentage of vmt in
new cars. (Pisarksi 1995)

Finally, highway performance has been mea-
sured by level of service (LOS), over a range
from LOS A (free flow conditions) through LOS
F (stop and go traffic). Recurring congestion,
indicating that traffic overwhelms the capacity of
the system, is defined as LOS D (speeds begin-
ning to decline and minor incidents cause queu-
ing) and below. LOS D equates to a volume-
service flow ratio (V/SF) of 0.8, or 80 percent of
capacity. The V/SF measures the flow of traffic in
relationship to a theoretical determination of the
capacity. A V/SF of 0.8 or above was found to
occur for 68 percent of urban Interstate highway
peak-hour vehicle travel in 1994 (45 percent of
the urban Interstate mileage), slightly lower then
the 70 percent in 1991 and 1992, but still much
higher than the 52 percent in 1980. (USDOT
FHWA 1996, V6-7) (In 1995, the calculation of
capacity was changed and, hence, 1995 is not
comparable with earlier years. The 1995 figure
was 55 percent of the urban Interstate peak-hour
travel). While the V/SF measures the severity of
congestion, it does not indicate the duration of
congestion. One indicator of the severity and
duration of congestion is provided by the Texas
Transportation Institute (TTI), which assesses
the delay in hours in 50 urban areas. (TTI 1996)
TTI estimates that congestion nearly doubled
from 7.3 million daily person-hours in 1982 to
14.2 million in 1993.

Rail Transportation

The recent history of rail freight transportation is
very different when contrasted with the passen-
ger side of the industry. Rail freight is experienc-
ing increased traffic and revenues, and improved
physical condition, despite less track. Amtrak,
the nation’s passenger rail carrier, has experi-

enced decreasing patronage, mounting losses,
and a deteriorating physical stock. In fiscal year
1996, Amtrak had a net operating loss of $764
million, a decline from $808 million in fiscal year
1995. (Amtrak 1997) Overall, freight train-miles
per mile of rail track owned, a crude guide to
congestion, increased from 1,200 in 1960 to
2,500 in 1995 (see figure 1-3). (This does not
include passenger and commuter rail services
that may run over the same track). Freight
capacity constraints are most noticeable in the
West, where most of the growth in train-miles
has occurred. Train-miles increased by 42 per-
cent between 1985 and 1995 in the West and by
16 percent in the East. (AAR 1996, 33) Since
1990, growth rates in the East and the West have
been the same. Simply calculating train-miles per
mile of track, however, does not take account of
technological improvements that allow more
trains to run on the same amount of track, and
more freight to be carried on a train. Never-
theless, the rail industry considers capacity con-
straints as an issue. (Welty 1996)

Figure 1-3.
Freight Train-Miles per Mile
of Track Owned: 1960-95
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SOURCE: Association of American Railroads. 1996. Railroad Facts: 1996
Edition. Washington, DC.
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In 1995, Amtrak locomotives were on average
13.9 years old, a slight increase from the 1994
average of 13.4, but almost twice the age of loco-
motives in 1980. Despite aging locomotives,
Amtrak reports that the percentage of locomo-
tives available for service in 1995 was 88 percent,
higher than in 1994 (85 percent) or even 1980
(83 percent). Although the average age of passen-
ger railcars dropped slightly between 1994 and
1995, the average of 21.8 years in 1995 was
much higher than the average age in 1980 (14.3
years). The percentage of railcars available for
service in 1995 was 90 percent, a slight improve-
ment over 1994 and much higher than the 1980
total of 77 percent. (USDOT BTS 1996)

On-time performance of Amtrak passenger
trains improved in 1995 to 76 percent from 72
percent in 1994 and 1993. In 1996, however, on-
time performance fell back to 71 percent. In
1996, short- and long-distance trains were on
time 76 percent and 49 percent, respectively.
(Amtrak 1997)

» Freight Rail

Judging by the introduction of new rail stock, the
physical condition of freight rail carriage contin-
ues to improve. In 1995, 901 new locomotives
were introduced into service, the third straight
annual increase and almost three times the num-
ber introduced in 1992.

The labor productivity of the U.S. freight rail
system, the highest in the world, has increased
further over the last few years. In 1992, metric
ton-kilometers per employee (mtk/employee) for
U.S. Class | railroads were approximately twice
as high as the Canadian rail system, at about 4
million metric mtk/employee, making it second
behind the United States. Most western Euro-
pean countries were below 1 million metric mtk/
employee in the early 1990s. (Galenson and
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Thompson 1994, Annex B) Some efficiency
gains in the United States have resulted, because
of the abandonment of branch lines since dereg-
ulation. Between 1994 and 1995, revenue ton-
miles per employee-hour increased by 9 percent
to 2,746. Since 1980, revenue ton-miles per
employee-hour tripled, and since 1970, grew
nearly fivefold. (AAR 1996, 41)

Air Transportation

There are several performance measures for air
transportation, including on-time statistics and
numbers of passengers denied boarding. A flight
is considered on-time if it arrives at the gate less
than 15 minutes after the scheduled arrival time.
Canceled and diverted flights are considered late.
In 1996, the proportion of on-time flights for
major air carriers was 74.5 percent, a drop from
78.6 in 1995. (USDOT BTS OAI 1997) Weather
accounted for 75 percent of the delay in 1994.
Terminal volume was responsible for another 19
percent. Closed runways/taxiways and problems
with National Airspace System equipment were
responsible for 2 percent each of the delays. The
remaining 2 percent of delays resulted from
other causes. (USDOT FAA 1996)

The number of passengers denied boarding
increased from 824,000 in 1994 to 843,000 in
1995. (USDOT BTS 1996, 55) This is a very
small number, and when total passengers
enplaned is taken into account, the rate of denial
drops slightly.

Water Transportation

About the only measure of water transportation
system and vessel condition is age. The number
of locks owned and operated by the Army Corps
of Engineers was 275 in 1995. Of these, 61 per-
cent were opened before 1960. (US Army Corps
of Engineers 1996a). Of the 8,281 self-propelled
vessels in the domestic fleet at the end of 1995,
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46 percent were over 20 years old. Of the non-
self-propelled vessels, 35 percent were over 20
years old. (US Army Corps of Engineers 1996b)

National measures of the overall performance
of water transportation, such as port and lock
congestion, are not available. The Performance
Monitoring System for inland waterways, how-
ever, provides data on average processing time,
lock closure, average time closed, and lock traf-
fic for individual locks. (US Army Corps of
Engineers 1996a)

Pipelines

As pipelines age, corrosion can reduce their abil-
ity to support stress and higher pressures.
Preventive maintenance and replacement can, of
course, offset the effects of aging, but incidents
still occur. In the gas industry in 1995, there were
161 incidents, resulting in 18 fatalities and 53
injuries, less than in 1994, when there were 221
incidents with 21 fatalities and 110 injuries. In
the oil pipeline industry, there were 188 incidents
in 1995 causing 3 fatalities and 11 injuries, far
fewer than the 244 incidents and 1,858 injuries
in 1994. (USDOT BTS 1996, 153)

Special Profile: Urban Transit’

Beginning in the 1960s, a major infusion of gov-
ernment financial assistance halted—and eventu-
ally began to reverse—a post-World War I
decline in transit service and ridership. Local pub-
lic agencies were created to take over transit oper-

7 This section is largely based on the Federal Transit Admini-
stration’s (FTA's) Section 15 database (now known as the
National Transit Database). Demand response service is
omitted, as it historically served a much different market
than conventional service, although this may be changing
due to implementation of the 1990 Americans with Dis-
abilities Act (see chapter 8). While many operators provide
demand response service, total ridership is small. A full
account of the transit industry would also include transit
provided in rural areas (FTA Section 18 operators) and to
persons with special needs (FTA Section 16 operators).

ations of financially distressed private operations.
From 1975 to 1985, federal, state, and local gov-
ernments contributed more than $40 billion to
finance these newly created public transit author-
ities’ day-to-day operating expenses, one-third
more than passengers contributed in fare rev-
enues. Transit service in U.S. cities (as measured
by the number of vehicle-miles operated) expand-
ed almost 20 percent between 1975 and 1985
(erasing much of the previous decade’s loss in ser-
vice), while nationwide transit ridership grew by
nearly 15 percent. (APTA 1985 and 1990)

Nearly 400 local public agencies provided bus
transit service in U.S. cities during 1985, while
29—primarily in the nation’s oldest and largest
cities—operated one or more forms of rail mass
transit (see table 1-4). Together these agencies
served nearly 300 of the nation’s urbanized
areas, with many of the largest cities receiving
service from several transit operators.

Since 1985, the number of urban areas served
has increased slightly, and vehicle-miles have
increased an additional 13 percent. Service con-

Table 1-4.
Extent of U.S. Urban Transit Service

Urban areas

Operators served
Transit mode 1985 1995 1985 1995
All modes 407 398 298 316
All rail modest 29 34 14 22
Heavy rail 12 13 10 11
Light rail 8 16 8 16
Commuter rail 15 16 8 10
Bus 392 381 298 316

1 These numbers do not add because some rail operators provide
more than one mode of transit and some urban areas are served by
more than one mode of transit.

SOURCE: (1) U.S. Department of Transportation, Federal Highway
Administration. 1986. National Urban Mass Transportation Sta-
tistics, 1985. Washington, DC. (2) U.S. Department of Transporta-
tion, Federal Transit Administration. 1996. 1994 National Transit
Database. Washington, DC




sumed, measured in passenger-miles traveled,
has remained constant at about 37 billion, but
ridership has fallen. The overall decline in transit
ridership masks differences in ridership by mode
and urban area: patronage on some transit ser-
vices grew rapidly while others registered sub-
stantial declines. Although the extent of transit
service expanded, overall patronage of transit
service (i.e., the fraction of service that was actu-
ally used by riders) declined.

The data on transit use can be examined not
only from the standpoint of ridership, but also in
terms of broader public policy objectives.
(USDOT FHWA FTA MARAD 1995, 59-61)
Transit systems provide mobility options for
many people who are unable to travel by auto-
mobile or other private vehicle due to personal
circumstances such as income, disability, or age.
The mobility needs of such persons, including
their use of transit, are discussed in chapters 7
and 8 of this report. In many areas, transit plays
a role in strategies for mitigating congestion and
air pollution. Some communities are also empha-
sizing transit in their efforts to enhance the qual-
ity of life and reduce urban sprawl. These aspects
of transit and their role in metropolitan area
planning are discussed in Transportation
Statistics Annual Report 1996.

Transit Coverage

Between 1985 and 1995, two developments in
U.S. urban transit service are notable: an increase
in the number of cities served by rail transit; and
the continued extension of bus service into the
outlying suburban areas of larger metropolitan
regions, as well as into smaller urbanized areas.
These developments began during the 1970s,
and continue to be important factors influencing
the extent and pattern of urban transit service.
Partly as a result of these developments, the level
of urban transit service provided nationwide
continued to grow between 1985 to 1995.
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The number of local public agencies in U.S.
cities that provide rail transit service (including
heavy rail, streetcar or light rail, and commuter
rail®) grew from 29 during 1985 to 34 by 1995,
with most of the growth taking place in agencies
operating light-rail service (table 1-4). In the
same period, the number of metropolitan areas
served by some type of rail mass transit grew
from 14 to 22, led by a doubling of the number
of areas served by light rail. The number of
route-miles of rail transit service in U.S. cities
increased by about 18 percent between 1985 and
1995° (see table 1-5).

The second major development during the
1985 to 1995 period was the continued expan-
sion of bus transit service, into both outlying
suburban regions of larger urban areas and into
smaller urban areas. The extension of bus service
into lower density suburbs began during the
1970s as a response to continued decentraliza-
tion of population and employment within U.S.
metropolitan areas. Suburban service extensions
in many metropolitan areas were facilitated by
the creation of regional transit authorities, which
often extended routes into previously unserved
areas in an effort to secure a broader geographic
base. Many smaller urban areas established new
services, often in response to concerns about
automobile-related air pollution and energy con-
sumption, or the mobility of transportation-dis-
advantaged groups. The number of agencies

8 Most public agencies that provide commuter rail service con-
tract with private railroads or Amtrak to operate the service.
9 Since 1985, Baltimore, Buffalo, Denver, Long Beach
(California), Portland (Oregon), Sacramento, San Jose, and
St. Louis opened new light-rail lines, while San Diego added
to the system it inaugurated in 1984. (Most new light-rail
lines serve outlying suburbs and operate primarily on exclu-
sive rights-of-way, thus resembling more closely their newer
heavy-rail counterparts than traditional streetcar lines.)
Atlanta, San Francisco, and Washington, DC, added to their
heavy-rail systems, while Los Angeles began service on a
new heavy-rail line in 1994. Miami and New Haven added
commuter rail service during this period, while Los Angeles
and Washington, DC, extended commuter rail services
begun during the previous decade.
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Table 1-5.
Growth in U.S. Urban Transit Service
Vehicles in Vehicle-miles
rush-hour service operated (millions) Route-miles serviced
Transit mode 1985 1995 Change 1985 1995 Change 1985 1995 Change
All modes 54,437 57,183 5% 2,101 2,377 13% 143,606 163,941 14%
All rail modes 11,832 13,120 11% 626 773 23% 5,251 6,185 18%
Heavy rail 7,673 7,973 4% 445 522 17% 1,322 1,458 10%
Light rall 534 734 37% 16 34 113% 384 568 48%
Commuter rail 3,625 4,413 22% 165 217 32% 3,545 4,159 17%
Bus 42,605 44,063 3% 1,475 1,604 9% 138,355 157,756 14%

SOURCES: (1) U.S. Department of Transportation, Federal Transit Administration. 1986. National Urban Mass Transportation Statistics, 1985.
Washington, DC. (2) U.S. Department of Transportation, Federal Transit Administration. 1997. 1995 National Transit Database. Washington, DC.

providing bus transit service in U.S. urban areas
declined slightly between 1985 and 1995, yet the
number of urban areas, as well as the total route
mileage they served, both increased somewhat
during the decade (see tables 1-4 and 1-5).

Increases in rail transit vehicles in service and
service levels generally paralleled the expansion
of route-miles between 1985 and 1995. The ris-
ing number of vehicles used to provide rush hour
service was similar to the expansion of route
mileage, especially for light rail and commuter
rail. Growth in the number of vehicle-miles of
rail service greatly outpaced the increase in route
mileage, particularly for light rail (see table 1-5).
This indicates that rail transit provided a high
level of service to a limited number of heavily
traveled corridors, both in cities historically
served by rail and in metropolitan areas where
new rail transit lines were added or extended
during this period.

In contrast, the growth in the number of buses
in service during rush hour was only about one-
fifth as large as the increase in bus route mileage
during the past decade. Growth in vehicle-miles
of service also was less rapid than growth in
route mileage. This disparity could be because

routes extended into outlying suburban areas or
added in smaller urban areas are served less fre-
quently than existing routes, and service fre-
quencies on some bus routes in larger
metropolitan areas were reduced as other routes
were extended into suburban areas.

Transit Ridership and Utilization

Total urban transit passenger-miles remained con-
stant between 1985 and 1995. Passenger-miles
traveled increased for all rail transit modes, but
declined for buses. Heavy rail increased slightly,
from 10.4 billion pmt in 1984 to 10.6 billion in
1995. Commuter rail pmt increased about 26 per-
cent, reaching 8.2 billion in 1995. Light rail grew
the fastest, increasing from about 350 million pmt
in 1985 to 860 million pmt in 1995. Bus pmt was
about 17 billion in 1995, about 14 percent less
than in 1985.

Overall ridership in 1995 was about 11 percent
less than in 1985. Some modes gained riders, while
ridership on buses and older subways fell (see table
1-6). Increases in transit ridership between 1985
and 1995 were mainly in rail transit services that
have opened since the 1970s. Ridership on all
rail transit modes in the 14 metropolitan areas



Table 1-6.

Changes in Transit Ridership: 1985-95
Annual riders  Percentage
(millions) change
Transit mode 1985 1995 1985-95
All modes 8,276 7,328 -11
Heavy rail 2,296 2,083 -9
Older subways* 2,033 1,696 -17
Modern systems? 263 387 47
Light rail 131 204 56
Traditional streetcars® 125 125 0
New light rail* 5 78 1,349
Commuter rail 269 344 28
Older systems® 262 324 24
New Services® 7 20 175
Bus 5,580 4,698 -16

1 Boston, Chicago, Cleveland, New York, and Philadelphia.

2 Atlanta, Baltimore, Los Angeles, Miami, San Francisco, and
Washington, DC.

3 Boston, Cleveland, Newark, New Orleans, Philadelphia, Pittsburgh,
and San Francisco.

4 Baltimore, Buffalo, Denver, Los Angeles, Portland (OR),
Sacramento, San Diego, San Jose, and St. Louis.

5 Boston, Chicago, New York, and Philadelphia.

6 Baltimore, Miami, New Haven, Los Angeles, San Francisco,
Washington, DC

SOURCE: (1) U.S. Department of Transportation, Federal Transit
Administration, 1986. National Urban Mass Transportation
Statistics, 1985. Washington, DC. (2) U.S. Department of
Transportation, Federal Transit Administration. 1997. 1995 National
Transit Database. Washington, DC.

with new service® rose by 76 percent during this
time, as the service provided by their expanding
rail systems increased dramatically. At the same
time, however, the number of bus riders—who
accounted for more than 80 percent of all transit
passengers in these cities during 1985—fell by 16
percent, partly as a result of the replacement of
bus routes by rail lines in many of the most heav-
ily traveled corridors in these cities. The net
result was that total transit ridership in cities
with new rail systems remained nearly
unchanged over the decade. Transit ridership is

10 Atlanta, Baltimore, Buffalo, Denver, Los Angeles, Miami,
New Haven, Portland (OR), Sacramento, St. Louis, San
Diego, San Francisco, San Jose, and Washington, DC.
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most commonly measured by the number of pas-
senger boardings. Boarding statistics may over-
state the number of transit trips when rail service
replaces major bus routes formerly serving the
same corridors, because there may be an in-
creased frequency of transferring between feeder
buses and rail vehicles.

Ridership on the nation’s older subway systems,
which serve Boston, Chicago, Cleveland, New
York, and Philadelphia,** declined 17 percent dur-
ing this period, most likely in response to fare
increases and a decline in downtown employment
in some of these cities (see table 1-6). Con-
sequently, by 1995 recently constructed systems
carried nearly 19 percent of all heavy-rail passen-
gers nationwide, up from 11 percent in 1985.

Ridership on streetcar lines that serve several
older U.S. cities remained unchanged between
1985 and 1995, reflecting the maturity of the
older residential suburbs and downtown areas
they typically serve (table 1-6). The opening of
modern light-rail service in several U.S. cities
during that decade produced a large addition to
the ridership, although much of this increase
resulted from their substitution for major bus
routes formerly serving the same corridors.
Nevertheless, by 1995 these modern light-rail
lines together carried well over half as many rid-
ers as the older streetcar systems remaining in
U.S. cities.

The number of passengers carried by com-
muter railroads, which have traditionally carried
riders to downtown Boston, Chicago, New
York, and Philadelphia, increased by 24 percent
from 1985 to 1995 (see table 1-6). Buoyed by the
addition of new lines in Miami and New Haven
and by a major extension of service in the Los
Angeles metropolitan area, ridership on newer
commuter rail services also increased rapidly

11 With the exception of the Cleveland subway, which was
constructed during the 1950s, these systems date from the
late 1800s and early 1900s.
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during that decade. Even by the end of 1995,
however, total patronage on these newer services
amounted to only about 6 percent of the number
of passengers riding commuter trains in their
traditional markets.

The average number of passengers boarding
transit vehicles during each mile they operate
and the average number of passenger-miles per
vehicle-mile are measures of transit use (see table
1-7). By these two measures, utilization of the
passenger-carrying capacity provided by most
transit modes declined between 1985 and 1995,
with the exception of passenger boardings for
commuter railroad service in traditional markets
and in new light-rail service. Ridership on older
subway systems fell, but high service levels were
generally maintained. In addition, the continued
extension of newer heavy-rail systems into lower
density outlying areas—where it is difficult for
even high-quality service to compete with auto-
mobile travel—reduced both measures of their
use. Capacity utilization on older streetcar sys-
tems changed only slightly over the decade,
reflecting the previously discussed stability in
their ridership levels. The modern light-rail lines
that began service during the decade experienced
more frequent passenger boardings but lower
average passenger loads than the system in San
Diego that was already operating in 1985, prob-
ably reflecting the typically shorter trips made by
their riders.

Commuter rail service usage remained stable
over the decade in its traditional big-city markets
(Boston, Chicago, New York, and Philadelphia),
while the expansion of service and the opening
of new rail systems combined to sharply reduce
both measures of usage in these markets (see
table 1-7). Similarly, the frequency of passenger
boardings on bus transit service fell greatly
between 1985 and 1995, although the decline in
typical bus passenger loads shown in the table
was less pronounced, as the average trip length

Table 1-7.

Changes in Transit Service Utilization
Boardings Average
per vehicle passenger

mile load*

Transit mode 1985 1995 1985 1995
All modes 39 3.1 18 16
Heavy rail 5.2 4.0 23 20
Older subways? 54 42 23 20
Modern systems? 3.8 3.2 24 22
Light rail 8.2 6.0 22 22
Traditional streetcars® 8.8 7.9 21 20
New light rail ® 3.2 44 28 23
Commuter rail 1.6 1.6 39 38
Older systems® 16 16 39 38
New services’ 2.0 1.2 50 35

Bus® 3.8 2.9 13 11

1 passenger-miles per vehicle-mile.

2 Boston, Chicago, Cleveland, New York, and Philadelphia.

3 Atlanta, Baltimore, Los Angeles, Miami, San Francisco, and
Washington, DC.

4 Boston, Cleveland, Newark, New Orleans, Philadelphia, Pittsburgh,
and San Francisco.

5 Baltimore, Buffalo, Denver, Los Angeles, Portland (OR),
Sacramento, San Diego, San Jose, and St. Louis.

6 Boston, Chicago, New York, and Philadelphia.

7 Baltimore, Miami, New Haven, Los Angeles, San Francisco,
Washington, DC

8 Number of urban areas served in 1985 = 298 and 1995 = 316.

SOURCES: (1) U.S. Department of Transportation, Federal Transit
Administration, 1986. National Urban Mass Transportation
Statistics, 1985. Washington, DC. (2) U.S. Department of
Transportation, Federal Transit Administration. 1997. 1995 National
Transit Database. Washington, DC

of bus passengers increased slightly over the
decade. On balance, both the frequency of pas-
senger boardings and the typical passenger loads
carried by all transit vehicles declined, an indica-
tion that the overall capacity of the service they
provided was less heavily used during 1995 than
a decade earlier.

The concentration of transit ridership during
commuting hours, the heavy directional orienta-
tion of these peak-hour passenger flows, and pub-
lic demands to maintain some service during
off-peak hours and over entire metropolitan areas



combine to make underutilization of transit
capacity not surprising.*> As mentioned before,
transit often serves broader public objectives, such
as providing low-cost transportation alternatives
for people without cars, and easing congestion,
which are not reflected in ridership figures.

Transit Condition

The condition of urban transit equipment, as
measured by the age of vehicles, varies a great
deal by type of system, although overall there has
not been much change between 1985 to 1995
(see table 1-8). The fleet of articulated, full-size,
and mid-size buses has become older, but many
smaller buses were added for paratransit services
over the past few years, stabilizing the age of the
total bus fleet. Between 1985 and 1995, the aver-
age age of heavy-rail vehicles increased, but
dropped for light-rail vehicles. Commuter rail-
cars aged, particularly powered railcars. The
average age of commuter locomotives decreased
slightly from 1985 to 1995.

In rail transit, the condition of power stations,
systems, bridges and tunnels, and maintenance
improved between 1984 and 1992 (see table
1-9). (USDOT FHWA FTA MARAD 1995) A
survey of bus maintenance facilities in 1992
found that 57 percent were in good or excellent
condition. (USDOT FTA 1993) Another 32 per-
cent were found to be in poor or substandard
condition, and the remaining facilities were
found to be adequate. A survey of rail transit
facilities found that overall conditions improved
between 1984 and 1992, particularly those ele-
ments most in need of upgrading. (USDOT FTA
1992) Maintenance yards and facilities in bad or

12 During 1990, 43 percent of transit trips were for the pur-
pose of commuting to and from work, and most commut-
ing trips tended to be made during morning and evening
rush hours. Another 22 percent of transit trips were for trav-
el to school or church, primarily during weekday morning
peak hours. (USDOT FHWA 1993, 4-68)
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Table 1-8.

Average Age of Urban Transit Vehicles

Type of

vehicle 1985 1995
Commuter train locomotives 16.3 15.9
Unpowered commuter railcars  19.1 214
Powered commuter railcars 12.3 19.8
Heavy rail 17.1 19.3
Light rall 20.6 16.8
Articulated buses 3.4 10.9
Full-size buses 8.1 8.7
Mid-size buses 5.6 6.9
Small buses 4.8 4.1
Vans 3.8 3.1

SOURCES: (1) U.S. Department of Transportation, Federal Transit
Administration, 1986. National Urban Mass Transportation
Statistics, 1985. Washington, DC. (2) U.S. Department of
Transportation, Federal Transit Administration. 1997. 1995 National
Transit Database. Washington, DC

poor condition were significantly improved
between 1984 and 1992 (see table 1-9).

U.S. Transportation Events

Every year the Bureau of Transportation Sta-
tistics discusses a few key events that caused
major disruptions in transportation trends or
that highlight a significant factor in transporta-
tion. This report looks at the effect of two snow-
storms on transportation, one in the Northeast
at the start of 1996 and the other at the end of
1996 in the Northwest. Transportation at the
1996 summer Olympic Games in Atlanta is also
discussed here. Other noteworthy events that
occurred in 1996, such as the rise in retail gaso-
line prices in the spring and summer, are dis-
cussed in subsequent chapters.
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Table 1-9.

Physical Condition of U.S. Transit Rail Systems
(In percent)

Bad Poor Fair Good Excellent
Type of system 1984 1992 1984 1992 1984 1992 1984 1992 1984 1992
Stations 0 0 15 5 56 29 23 63 6 3
Track 0 0 7 5 49 32 31 49 12 14
Power systems
Substations 6 2 23 19 5 17 43 56 23
Overhead 20 0 12 33 27 10 36 52
Third ralil 13 0 26 21 19 20 36 53
Structures
Bridges 1 0 16 11 51 28 28 54 4 7
Elevated 0 80 72 3 15 16 12
Tunnels 0 0 5 5 49 34 35 51 11 10
Maintenance
Facilities 4 2 54 34 14 12 24 35 4 17
Yards 4 2 53 7 26 26 16 55 1 9

SOURCE: U.S. Department of Transportation, Federal Transit Administration. 1992. Modernization of the Nation’s Rail Transit Systems: A Status

Report. Washington, DC.

Weather Events

A heavy snow at the beginning of 1996 in the
northeastern and mid-Atlantic regions and
another heavy snow at the end of the year in the
Northwest severely impacted transportation
into, out of, and within those areas. Although
these were not the year’s only weather-related
transportation problems, they were two of the
more severe events.

On January 7 and 8, 1996, two feet of snow
fell in the northeastern and mid-Atlantic states,
paralyzing an area from Richmond, Virginia, to
Boston, Massachusetts. Airlines and airports
were very hard hit. Airports were closed from
January 7, a Sunday, through noon on January
9, when runways began opening. During the
afternoon of January 9, an additional six inches
of snow fell. Normal operations at Logan
Airport in Boston did not resume until January

11. The impact on airlines depended to a large
extent on the proportion of service in the affect-
ed area. For instance, USAIr, with one of its hubs
at Baltimore-Washington International Airport,
canceled nearly 50 percent of its scheduled
flights. The number of stranded airplanes and
passengers was minimized, however, by precan-
celing flights and flying planes away from the
affected area. (Aviation Week and Space
Technology 1996, 29, 32) In addition, many in-
ternational flights were either canceled or divert-
ed to distant airports. For instance, Delta
Airline’s incoming European flights were divert-
ed to Atlanta, Cincinnati, and Orlando.
Intercity travel was also hindered for several
days, as many highways up and down the East
Coast were impassable. Rail was the only mode
of transportation that allowed intercity travel in
the Northeast Corridor, and Amtrak ran almost
normal service. (Phillips 1996, D8) There were



some delays as speeds were reduced, and many
electric locomotives had to be taken out of service
(diesel trains were largely unaffected by the
snow). In addition, some major delays occurred
on long-distance trains. For instance, the
Chicago-Washington Cardinal was stuck in
Charleston, West Virginia, for two days while
tracks in New River Gorge were cleared. Without
Amtrak, however, passenger travel between some
major cities would have been all but curtailed.

Local transportation was a problem in most
cities affected by the storm. New Jersey Transit
ran no buses Sunday night and Monday. New
York City Transit canceled buses on Monday
after 200 got stuck in snowdrifts or were caught
behind other vehicles. The District of Columbia
came in for very heavy criticism because of its
poor job of clearing roads.

Local transportation was also affected in the
northwestern United States due to back-to-back
storms beginning on Thursday, December 26,
1996. The Seattle area, for instance, first had up
to 15 inches of snow and then another 6 inches
fell on December 29, with ice storms in between.
Parts of western Washington had 10-foot snow-
drifts, prompting the governor to declare a state of
emergency in 15 counties. (Egan 1996, D18) In
the Seattle area, the King County Department of
Transportation was forced to cancel transit service
on Sunday, December 29, because many of its
articulated buses became stuck in snow. This
problem was exacerbated by the failure to plow or
sand transit routes and low fuel reserves. Also, the
trolley system broke down when overhead wires
iced. Seattle was criticized for its snow-clearing
plan, which did not prioritize routes leading to
hospitals or those used for transit. In the Seattle
area’s rural Snohomish County, public transit was
only slightly disrupted, because the local transit
agency provided a list of routes for plowing. Only
3 of 62 routes were disrupted during the storms,
although there were delays. (Nelson et al 1996)
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Movement into and through the region was
impacted in several ways. All three main routes
across the Cascades in Washington state—
Interstate 90 over Snoqualmie Pass, Route 2 over
Stevens Pass, and Route 12 over White Pass—
were closed by snow and then avalanches.
Interstate 90 remained closed for several days
beginning with the first snow, causing scheduled
bus service over the Cascades to be canceled.
Avalanches also closed a 45-mile stretch of
Interstate 45 on the Oregon side of the Columbia
River Gorge. (New York Times 1996, A11l) An
estimated 400 arrivals and departures were can-
celed when the Seattle-Tacoma International
Airport closed. Flooding and mudslides caused
Amtrak to cancel passenger trains between
Seattle and Eugene, Oregon. (Eng 1996)

Olympic Games in Atlanta

Contrary to much of the media coverage during
the Olympic Games in Atlanta (e.g., Drozdiak
1996, Al), the expanded transportation system
put in place by various public agencies, including
the Metropolitan Atlanta Rapid Transit Author-
ity (MARTA) under contract with the Atlanta
Committee for the Olympic Games (ACOG),
was considered a success.'® Over the 17 days of
the event, the transportation system handled
approximately 15,000 athletes and coaches from
197 countries, 20,000 media people, 49,000
staff, 80,000 special guests, and about 2 million
spectators expected to use 11 million tickets. The

13 Much of this account in based on a panel discussion
“Transportation System Performance During the Atlanta
Games: The Disaster That Wasn't” at the 76th Transpor-
tation Research Board Annual Meeting, January 13, 1997.
The panel included Michael Meyer (Georgia Institute of
Technology), David Williamson (Metropolitan Atlanta
Rapid Transit Authority), Marion Waters (Georgia Depart-
ment of Transportation), Andrew Bell (Hartsfield Inter-
national Airport), Douglas Monroe (Atlanta-Journal
Constitution), and Sam Subramaniam (Booz Allen and
Hamilton, Inc.). (See also Applebome 1996, B18.)
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transportation system moved approximately 18
million passengers in all, twice its normal load.

To manage this many passengers, MARTA
opened 3.1 miles of new heavy rail into an area
previously unserved and three new heavy-rail
stations. MARTA also removed seats in heavy-
rail passenger cars allowing them to carry 10
percent more passengers, borrowed 1,400 buses
from transit agencies around the country, and
extended service on some routes to 24 hours.
The city also improved 11 pedestrian corridors
with wider sidewalks, better lighting, and
improved signage, and the Georgia Department
of Transportation restriped Interstates for high-
occupancy vehicle operation. Some companies
hired private bus shuttles to get workers down-
town during the games.

Another strategy to improve traffic flow, par-
ticularly during the work week, was to ask busi-
nesses to minimize commuter travel. Some
businesses encouraged workers to take vacations
during the games. Others arranged for employ-
ees to make their commute earlier or later, or if
possible to telecommute. One company provided
cots for essential workers to sleep at work.
Ordinary business deliveries were suspended
downtown. Overall, the program was largely
successful, and it was reported that traffic ran
smoothly during the work week. (Schwartz
1996, 3, 9)

During the games several forms of intelligent
highway systems technology were deployed to
manage traffic. Video cameras were used along
freeways to monitor traffic conditions and acci-
dents and breakdowns. Speed-detecting radar
was used along several freeways. Surveillance
allowed for rapid response to incidents and the
implementation of management control strate-
gies. Traffic information was also provided to the
public in various ways: 44 changeable message
signs were constructed on highways and more
than 100 information Kkiosks were set up.

Information was also available via a cable televi-
sion channel dedicated to traffic information and
an Internet site with real-time traffic information.
(See chapter 11 for further discussion of informa-
tion technologies and transportation.)

The Olympic Games also created many chal-
lenges for freight movement. Congestion in and
around the Atlanta area caused many trucking
firms to reroute their vehicles. During the games,
motor vehicle traffic was prohibited from much
of central Atlanta area, consequently trucks were
only permitted to make deliveries between mid-
night and 6 a.m. Making things more difficult
was the strict security precautions in effect dur-
ing the games (heightened by the bombing in
Centennial Olympic Park). All packages bound
for an Olympic site had to be x-rayed, each truck
had to have a thorough inspection every day, dri-
vers had to be accredited by the Atlanta Council
of Governments and have a background check,
and vehicles parked for any length of time had to
have security personnel guarding them. Faced
with these constraints, United Parcel Service
(UPS) arranged large deliveries of packages to
the area after midnight; couriers on foot made
deliveries throughout the day. UPS and another
package delivery firm, DHL, experimented with
helicopters to bring in freight, using 16 locations
around the city and 50 helicopters. Freight ship-
ments by rail, including food products, increased
substantially just before the Olympics. During
the Olympics, tightened security around one of
CSX’s rail lines that passed close to the games
and heightened restrictions on hazardous materi-
als transportation affected both CSX and
Norfolk Southern trains. (Bradley 1996)

There were a number of transportation prob-
lems, particularly in the first few days of the games.
One highly publicized case involved rowers from
Britain, Poland, and Ukraine who hijacked a bus
to get to an event. In another case, a judo wrestler
missed his event because of traffic congestion.



Some difficulties were caused by bus drivers from
other cities who were recruited for the games and
had little knowledge of Atlanta and no experience
driving on major freeways. About 50 of the 3,000
bus drivers resigned early because of such prob-
lems. Transportation officials attempted a solution
by having escorts with knowledge of the area ride
along and give directions.
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chapter two

Transportation
and the
Economy
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can increase the value of goods by moving them to locations where they are

worth more. It allows people to commute to places of employment where
their time has higher value. By extending the spatial boundaries of commodity and
labor markets, transportation encourages competition and production. Trans-
portation stimulates demand for various goods and services, thereby contributing to
U.S. economic growth. To meet this demand, the transportation sector employs mil-
lions of workers.

This chapter begins with a discussion of the importance of transportation in the
economy, followed by an analysis of consumer expenditures for transportation over
the past decade, categorized by region, race, and sex. It continues with transporta-
tion-related employment and labor productivity in the transportation industry by
mode, and ends with a discussion of government transportation expenditures and
revenues.

T ransportation is an indispensable component of any economy and society. It

Transportation’s Economic Importance

The economic importance of transportation can be measured either from the
demand side or from the supply side. From the demand side, gross domestic product

27
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(GDP)! is the net value of goods and services
produced by the economy in a given year; the
importance of transportation from the demand
side is measured as the share of transportation-
related final demand (defined below). From the
supply side, GDP is the income generated (or
value-added) by all industries of the economy in
the production of goods and services; the impor-
tance of transportation is measured as the share
of value-added originating from the for-hire
transportation industry.? GDP adds up to the
same total whether it is measured from the
demand side or from the supply side, but, for
reasons that will become clear, transportation
appears more important when viewed from the
demand side. This section discusses the impor-
tance of transportation from the demand side,
and compares it with other social functions.
Finally, it addresses the supply side.

Transportation-Related
Final Demand in GDP

Transportation-related final demand is defined
as the value of all goods and services purchased
by consumers and governments for transporta-
tion purposes, plus all goods and services pur-
chased by businesses as investments for
transportation purposes. Final demand data are
compiled regardless of industry origin. This
means, for example, that even though automo-

1 GDP is defined as the net output of goods and services pro-
duced by labor and property located in the United States,
valued at market prices. As long as the labor and property
are located in the United States, the suppliers (workers and
owners) may be either U.S. residents or residents of foreign
countries.

2 As defined here, the transportation industry comprises
only those establishments whose primary economic activity
is to provide transportation services to the public for a fee.
A more complete measure of transportation’s importance
from the supply side would also include the contribution of
in-house transportation services within companies. As is dis-
cussed subsequently, research is underway to develop better
measures of these in-house services.

biles are the output of the automotive industry,
not the output of the transportation industry,
consumer and government demand for automo-
biles is counted in transportation-related final
demand, because automobiles are purchased for
transportation purposes.

The share of transportation-related final de-
mand in GDP measures the importance of trans-
portation demand to the economy, and indicates
how society values transportation. The share of
transportation-related final demand in GDP,
however, is not a correct measure of the contri-
bution of the transportation industry to the eco-
nomy. This is because transportation-related
final demand includes not only the value of the
for-hire transportation industry’s output but also
the value of outputs of nontransportation indus-
tries, such as cars from the automobile manufac-
turing industry, gasoline from the petroleum
refinery industry, and automobile insurance ser-
vices from the insurance industry.

The major components of GDP, from the final
demand side, are consumer expenditures, gov-
ernment expenditures, capital investments, and
exports and imports. Tables 2-1a and 2-1b pre-
sent transportation-related final demand and its
share in GDP in current dollars and chain-type
1992 dollars, respectively. (See box 2-1 for an
explanation of chain-type indices.) In current
dollars, transportation-related final demand
totaled $777 billion in 1995, up 3.5 percent
from 1994. At the same time, GDP grew 4.5 per-
cent, from $6.9 trillion in 1994 to $7.2 trillion in
1995. (USDOC BEA 1996) Consequently, the
share of transportation-related final demand in
GDP declined slightly from 10.8 percent in 1994
to 10.7 percent in 1995.

Transportation-related final demand, howev-
er, grew faster than GDP over the longer period
from 1991 to 1995. Measured in chain-type
1992 dollars, GDP grew 11 percent between
1991 and 1995, while transportation-related
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Table 2-1a.

U.S. Gross Domestic Product Attributed to Transportation-Related Final Demand: 1991-95

(In billions of current dollars)

1991 1992 1993 1994 1995

Gross domestic product $5,916.7 $6,244.4 $6,550.2 $6,931.4 $7,245.8
Total transportation in gross domestic product  10.5% 10.7% 10.8% 10.8% 10.7%
Total transportation final demand 623.9 669.4 708.2 751.2 777.2
Personal consumption of transportation 436.8 471.6 503.8 536.5 554.9
Motor vehicles and parts 187.6 206.9 226.1 2453 247.8
Gasoline and oil 103.9 106.6 108.1 109.9 114.6
Transportation services 145.3 158.1 169.6 181.3 1925
Gross private domestic investment 82.7 89.9 103.3 122.0 130.5
Transportation structures 3.2 3.7 4.1 4.9 5.6
Transportation equipment 79.5 86.2 99.2 117.1 124.9
Net exports of goods and services -16.8 -15.5 -25.9 -38.0 -44.8
Exports (+) 115.8 125.0 125.7 132.7 133.7
Civilian aircraft, engines, and parts 36.6 37.7 32.7 315 26.2
Automotive vehicles, engines, and parts 40.0 47.0 52.4 57.6 60.9
Passenger fares 15.9 16.6 16.6 175 18.3
Other transportation 23.3 23.7 24.0 26.1 28.3
Imports (-) 132.6 140.5 151.6 170.7 178.5
Civilian aircraft, engines, and parts 11.7 12.6 11.3 11.3 10.7
Automotive vehicles, engines, and parts 85.7 91.8 102.4 118.3 124.9
Passenger fares 10.0 10.6 11.3 12.7 134
Other transportation 25.2 255 26.6 28.4 295
Government transportation-related purchases  121.2 123.4 127.0 130.7 136.6
Federal purchases 16.2 16.8 17.7 19.3 21.0
State and local purchases 89.2 95.3 99.5 102.8 106.2
Defense-related purchases 15.8 11.3 9.8 8.6 9.4

NOTE: In 1996, the Bureau of Economic Analysis revised its estimates for prior years in the National Income and Product Accounts.
Consequently, the numbers in table 2-1a are different from data previously reported by BTS in Transportation Statistics Annual Report 1996.

SOURCE: U.S. Department of Transportation, Bureau of Transportation Statistics calculations based on: U.S. Department of Commerce, Bureau of

Economic Analysis. 1996. Survey of Current Business. Various issues.

final demand grew 14 percent in real terms.
Private domestic investment in transportation
was about $131 billion in 1995, or about 17 per-
cent of all transportation-related final demand.
Private domestic investment in transportation
structures (e.g., rail tracks) and equipment (e.g.,

airplanes) grew more rapidly than transporta-
tion-related final demand as a whole. In real
terms, private investment in transportation struc-
tures grew 53 percent and private investment in
transportation equipment grew 44 percent
between 1991 and 1995. (USDOC BEA 1996)
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A nation’s demand can be met by domestic
production and/or imports. By the same token, a
nation’s production can be used to meet both
domestic demand and exports. If transportation-
related exports are larger than transportation-
related imports, total transportation-related final
demand will be greater than domestic trans-

portation-related final demand, and vice versa.
Because, in fact, the United States has a trade
deficit in transportation-related goods and ser-
vices, its domestic transportation-related final
demand is greater than its transportation-related
final demand. Between 1991 and 1995, U.S.
domestic transportation-related final demand

Table 2-1b.

U.S. Gross Domestic Product Attributed to Transportation-Related Final Demand: 1991-95

(In billions of chained 1992 dollars)

1991 1992 1993 1994 1995

Gross domestic product $5,916.7 $6,244.4 $6,550.2 $6,931.4 $7,245.8
Total transportation in gross domestic product  10.5% 10.7% 10.8% 10.8% 10.7%
Total transportation final demand 639.5 669.4 689.3 715.1 729.0
Personal consumption of transportation 448.9 471.6 490.3 509.9 511.3
Motor vehicles and parts 193.2 206.9 218.6 228.2 221.0
Gasoline and oil 103.4 106.6 109.1 110.4 113.3
Transportation services 152.3 158.1 162.6 171.3 177.0
Gross private domestic investment 84.9 89.9 101.4 116.1 122.9
Transportation structures 3.2 3.7 3.9 44 4.9
Transportation equipment 81.7 86.2 975 111.7 118.0
Net exports of goods and services -16.7 -15.5 —-26.0 -35.5 -40.1
Exports (+) 118.3 125.0 123.6 129.0 127.2
Civilian aircraft, engines, and parts 37.8 37.7 31.8 29.8 24.0
Automotive vehicles, engines, and parts 40.8 47.0 51.9 56.6 59.1
Passenger fares 16.3 16.6 16.3 16.8 16.6
Other transportation 234 23.7 23.6 25.8 275
Imports (-) 135.0 140.5 149.6 164.5 167.3
Civilian aircraft, engines, and parts 12.0 12.6 11.0 10.7 9.8
Automotive vehicles, engines, and parts 87.2 91.8 100.7 112.6 115.6
Passenger fares 10.3 10.6 115 12.8 12.8
Other transportation 255 255 26.4 28.4 29.1
Government transportation-related purchases  122.4 123.4 123.6 124.6 134.9
Federal purchases 16.6 16.8 17.0 18.0 18.0
State and local purchases 90.0 95.3 96.9 98.2 107.8
Defense-related purchases 15.8 11.3 9.7 8.4 9.1

SOURCE: U.S. Department of Transportation, Bureau of Transportation Statistics calculations based on: U.S. Department of Commerce, Bureau of

Economic Analysis. 1996. Survey of Current Business. Various issues.
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Box 2-1.

Measuring Real Economic Growth: Chain-Type Indices

Gross domestic product (GDP) estimations consist
of two phases: 1) estimating current-dollar values, and
2) separating the current-dollar values into a price-
change component and a quantity-change component.
Each phase contains many steps with interrelated data
processes. Although measuring change in current-dollar
GDP is conceptually straightforward, separating the
price- and quantity-change elements is not. Because
they cannot be observed directly in the economy, aggre-
gate price and quantity changes must be estimated. In
the past, changes in real GDP were calculated using
fixed-weighted indices (FWI). A fixed-weighted quanti-
ties index uses the prices of a single base year to value
the output in every year, and a fixed-weighted price index
uses the quantities of the base year as weights to calcu-
late a GDP price index.

A FWI has a notable disadvantage. When used for a
long period, it results in a substitution bias that causes
an overstatement of growth for years after the base year
and an understatement for years before the base year.
The bias occurs when a consumer substitutes products
whose relative prices are declining for products whose
relative prices are rising. Substitutions of this type are
commonly made by consumers. In general, products
whose quantities have increased the most are those
whose prices have increased the least. Therefore, eco-
nomic growth between any two years will be evaluated at
relatively higher prices if the beginning year is used as a
base year and hence the calculated growth rate will be

higher. The opposite will be true if the end year is used
as a base year.

The question is: Which calculation—the beginning
year or the end year as a base year—is correct? There is
no single correct answer to this question because either
year’s prices are equally valid for valuing the changes in
quantities. A common sense approach to the weighting
problem is to take an average of the two calculations.
Economic theory indicates that a method of averaging
called the Fisher Ideal Index, which takes into account
the geometric mean of the two calculations, is a pre-
ferred form of averaging.

The Bureau of Economic Analysis recently started
using the Fisher Ideal Quantity Index to calculate change
between adjacent years. Annual changes are then
chained (multiplied) together to form a time series.

Chain-type indices recognize the need to use weights
that are appropriate for the specific periods being mea-
sured. Chain-type indices have important advantages
over an FWI. First, instead of merely reflecting overall
inflation, they capture the effect of relative changes in
prices and in the composition of output, thereby taking
into account the substitution effect. They also provide a
more accurate description of cyclical fluctuations in the
economy. This, in turn, will improve analyses of produc-
tivity and returns on investment. Finally, they eliminate
the inconvenience and confusion of updating weights
and base periods, and thus rewriting economic history
every few years.

grew 17 percent from $656.2 billion to $769.1
billion in chain-type 1992 dollars, faster than
both the transportation-related final demand
and GDP. (USDOC BEA 1996)

In real terms, imports of transportation-relat-
ed goods and services grew 24 percent between
1991 and 1995, while exports grew less than 8
percent. Consequently, the trade deficit in trans-
portation-related goods and services, measured
in chain-type 1992 dollars, swelled from $16.7
billion in 1991 to $40.1 billion in 1995.
(USDOC BEA 1996)

Transportation and Other
Major Social Functions

Transportation-related final demand in GDP can
be compared with demand for other socioeco-
nomic activities. Because production is only the
means and consumption is the end, the general
public may understand the importance of a
socioeconomic activity better from a consump-
tion perspective rather than from a production
perspective. For example, when asked about
food, consumers are more likely to think about
how much they spend on food, not how much
food is produced. Similarly, transportation-relat-
ed final demand shows how much the American
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people, governments, and businesses spend for
the purpose of transportation.

In order to compare transportation with other
major socioeconomic activities, GDP can be
divided into six major social functions: food,
housing, transportation, health care, education,
and other. Their values and shares in GDP are
presented in table 2-2, which shows that housing
is the largest social function in the American
society. Health care ranks second, followed by
food, transportation, and education.

Between 1991 and 1995, the economy grew
22 percent in current dollars. Transportation,
housing, health care, and education grew faster
than GDP, while food and ““other” grew more
slowly. Among the functions, health care grew
the fastest—33 percent between 1991 and 1995.
Housing was second, increasing by 29 percent,
transportation-related final demand was third, at
25 percent, and education was fourth, at 24 per-
cent. Demand for food grew by only 18 percent,
less than GDP growth in the same period.
Consequently, the shares of health care, housing,
and transportation in GDP increased between

1991 and 1995, while the shares of food and
““other” decreased. Education shares remained
essentially level during this period. (USDOC BEA
1996) These changes reflect a general trend in
economic development. As income increases,
people’s demands shift away from basic needs to
services that improve the quality of their life, such
as health care and personalized transportation.

For-Hire Transportation Industry

Just as transportation as a social function uses
goods and services from many industries in the
economy, the for-hire transportation industry
provides transportation services throughout the
economy and society. The aggregate measure of
its importance is transportation value-added,
which is the share of GDP contributed by the for-
hire transportation industry.

The for-hire transportation industry adds
value when it provides products and services to
other industries, governments, and consumers.
For example, coal increases in value when it is
transported from the site where it is mined to a

Table 2-2.

U.S. Gross Domestic Product by Social Function: 1991 and 1995

(In billions of current dollars)

1991 1995

Amount  Percentage of GDP Amount  Percentage of GDP

Total GDP 5,916.7 100.0 7,245.8 100.0
Housing 1,371.0 23.2 1,762.9 24.3
Health 804.4 13.6 1,067.70 14.7
Food 779.1 13.2 915.9 12.6
Transportation 623.9 10.5 777.2 10.7
Education 407.8 6.9 503.9 7.0
Other 1,930.5 32.6 2,218.1 30.6

KEY: GDP = gross domestic product.
NOTE: Percentages do not add due to rounding.

SOURCE: U.S. Department of Transportation, Bureau of Transportation Statistics calculations based on: U.S. Department of Commerce, Bureau of

Economic Analysis. 1996. Survey of Current Business. Various issues.




powerplant where it is used to produce electrici-
ty. The value an industry adds is the net output
of that industry. Because value-added from all
industries sums up to GDP, the share of the
value-added originating in an industry measures
the contribution of that industry to the economy.

For-hire transportation GDP reached $222.8
billion (current dollars) in 1994, larger than that
of agriculture, mining, communications, public
utilities, and education, but smaller than that of
construction, manufacturing, and health care.
(USDOC BEA 1996) In 1994, for-hire trans-
portation accounted for 3.2 percent of total GDP
in current dollars and 3.3 percent in constant
dollars.

The GDP contribution varies enormously
among the seven for-hire transportation sub-
industries, and in 1994 ranged from $95.1 billion
for trucking and warehousing to $5.7 billion for
pipelines (current dollars) (see table 2-3). The
shares of the various modes were stable from the
late 1980s to the 1990s, with trucking and ware-
housing accounting for about 43 percent of trans-
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portation GDP at the high end and pipelines
accounting for about 3 percent at the low end
(see figure 2-1). The modal distribution, however,
has changed dramatically since 1959, the earliest
year for which data are available. In that year, the
railroad industry accounted for 38.3 percent of
total transportation GDP. In 1994, it accounted
for only 10.9 percent. During this same period,
the share of trucking and warehousing went up
from 31.7 to 42.7 percent. The biggest gain was
the air transportation industry. Its share in total
transportation GDP nearly tripled from 7.9 per-
cent in 1959 to 22.9 percent in 1994.

It is important to understand that the current
national account statistics cited above include
only those establishments that provide transporta-
tion services on a for-hire basis.®> The national
account does not presently allow accurate estima-
tion of the contribution of establishments that

8 The national account is a comprehensive and detailed
record of U.S. economic activities and interactions between
sectors of the economy. The Bureau of Economic Analysis
created this database using Census Bureau information.

Table 2-3.
U.S. Gross Domestic Product Attributed to For-Hire Transportation: 1990-94
(In billions)
Current dollars Chained 1992 dollars
1990 1991 1992 1993 1994 1990 1991 1992 1993 1994

Total $176.4 $185.8 $192.8 $207.6 $222.8 $176.7 $1855 $192.8 $205.1 $215.5
Trucking and

warehousing  75.8 77.9 82.2 88.4 95.1 73.7 785 82.2 88.3 89.6
Air 39.4 40.8 43.0 48.6 51.1 39.5 39.4 43.0 45.2 499
Railroad 19.6 21.9 22.1 23.0 24.3 18.7 21.7 22.1 24.0 26.2
Incidental

services 17.8 194 19.6 20.8 24.3 19.2 19.2 19.6 20.8 21.9
Transit 9.0 10.2 10.9 11.3 11.7 10.3 105 10.9 10.9 111
Water 9.7 10.7 10.3 10.3 10.6 10.7 111 10.3 104 10.9
Pipeline 5.0 5.0 4.9 5.2 5.7 4.8 5.2 4.9 5.7 6.0

NOTE: Numbers may not add due to rounding.

SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis. 1996. Survey of Current Business. August.




34 » Transportation Statistics Annual Report 1997

Figure 2-1.

Change in the Modal Share of For-Hire Transportation: 1959 and 1994
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis. 1996. Survey of Current Business. August.

provide transportation services to their owner
companies, so-called in-house transportation.
Were in-house transportation included, the trans-
portation industry’s share of GDP would be larg-
er. The U.S. Transportation Satellite Account (a
joint project of the Bureau of Transportation
Statistics (BTS) and the U.S. Department of
Commerce, Bureau of Economic Analysis), will
provide a more complete picture of in-house
transportation when the project is completed.

Consumer Expenditures
for Transportation

This section discusses consumer expenditures in
the United States, using data from the
Department of Labor, Consumer Expenditure
Survey. How much people pay for transporta-
tion, as determined by such surveys, is one of the
better indicators of the importance of transporta-

tion to society. Expenditures reflect people’s pref-
erences and incomes as well as available goods
and services. As these factors change, the pattern
of consumer expenditures also will change. See
chapter 7 for a discussion of household income
and mobility trends among socioeconomic and
demographic groups.

Between 1984 and 1994, American household
spending, on average, increased from $21,975 to
$31,751 (in current dollars), growing 3.7 percent
annually. The proportion of expenditures on
housing, health care, and insurance and pensions
went up, while the share of food and apparel
went down. The share of transportation in house-
hold expenditures reached its peak at 20.3 per-
cent in 1986. Thereafter, it declined and reached
its low of 17.4 percent in 1991. From 1991 to
1994, it rose again so that transportation aver-
aged 19 percent of household spending in 1994,
following housing at 31.8 percent.



Transportation expenditures by households
grew at an average annual rate of 3.5 percent
between 1984 and 1994, measured in current
dollars (see table 2-4). This growth rate was
slightly lower than the growth rate for total
household expenditures. While expenditures on
all other transportation items increased, house-
hold spending on gasoline and motor oil fell
from an average of $1,058 in 1984 to $986 in
1994 (again, in current dollars). (USDOL BLS
1984-94) This is a 6.8 percent decrease, even
without considering inflation. The decline in
household spending on gasoline and motor oil
reflects lower fuel prices and greater vehicle fuel
efficiency. (USDOL BLS 1984-94) BTS analysis
shows that the increase in vehicle fuel efficiency
contributed two-thirds and the fall in fuel prices

Table 2-4.
Household Expenditures on Transportation:
1984 and 1994

Type of expenditure 1984 1994

Average annual household

tranportation expenditures

(in current dollars) $4,304 $6,044

Percentage of components of

transportation expenditures:

Vehicle purchases 42.1 45.1
Cars and trucks, new 23.9 23.0
Cars and trucks, used 17.6 21.3
Other vehicles 0.6 0.7

Gasoline and motor oil 24.6 16.3

Other vehicle expenses 27.4 32.3
Vehicle finance charges 4.9 3.9
Maintenance and repairs 11.2 11.3
Vehicle insurance 8.1 114
Vehicle rental, licenses,

other charges 3.1 5.7

Purchased transportation service 5.9 6.3

SOURCE: U.S. Department of Labor, Bureau of Labor Statistics.
1984-1994. Consumer Expenditure Survey.

Chapter 2 Transportation and the Economy <« 35

contributed one-third to the reduction in house-
hold expenditures on transportation between
1984 and 1994. As the figures for average house-
hold expenditures on gasoline, vehicle-miles
traveled, vehicle fuel efficiencies, and gasoline
prices come from different sources and are based
on different assumptions and samples, they may
not be comparable.

Vehicle finance charges constitute a household
expenditure that grew much more slowly than
the total. On average, these charges increased
from $213 in 1984 to $235 in 1994. (USDOL
BLS 1984-94) This slower increase is due to
falling interest rates, and low or even zero inter-
est rates offered by car manufacturers as an
incentive to purchase vehicles. (This may indi-
cate a switch in category, as producers substitut-
ed low interest charges for price rebates.)

In contrast, the average household expendi-
ture on vehicle insurance doubled from $349 in
1984 to $690 in 1994. Household expenditures
on vehicle rental, licenses, and other charges also
increased greatly from 1984 to 1994. Another
growing item on the household shopping list was
used cars and trucks. (USDOL BLS 1984-94)
Two factors may have caused this change. First,
the expected useful life of new cars has increased,
which in turn increases the remaining life of used
cars on the market. In 1993, the average auto-
mobile in use was 8.3 years old, compared with
7.5 years in 1984. Interestingly, despite this
increase in average age, the data in table 2-4 show
very little change in the expenditure share for
vehicle maintenance and repair—11.2 percent in
1984 and 11.3 percent in 1994 (with both higher
and lower figures in the intervening years).
Second, the average price of new cars has risen
faster than the average income of American
households, which may account for a larger pro-
portion of households buying used rather than
new cars. Between 1984 and 1993, the average
price of a new car rose 60 percent from $11,450
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to $18,328, while average household income
after taxes rose 50 percent from $21,237 to
$31,890. (Davis and McFarlin 1996, table 3.5 for
age of automobiles in use; table 2.3 for price of a
new car)

Regional Differences

American households spent $618 billion on
transportation-related goods and services in
1994, up 59 percent from $388 billion in 1984
(expressed in current dollars). (USDOL BLS
1984-94) The regional distribution of household
transportation expenditures is presented in fig-
ure 2-2. A region’s share of household trans-
portation expenditures depends on its share of
households, and on how much households in
that region spend on transportation compared
with households in other regions.

In 1994, total household transportation
expenditures were about 17 percent for the
Northeast, 26 percent for the Midwest, 34 per-
cent for the South, and 23 percent for the West.
Figure 2-2.

Household Transportation Expenditures by
Region: 1984 and 1994
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SOURCE: U.S. Department of Labor, Bureau of Labor Statistics.
1984-94. Consumer Expenditure Survey.

Between 1984 and 1994, only the Northeast
region’s share of total household transportation
expenditures declined, while the other three
regions’ share rose.

A relatively slow increase in annual trans-
portation expenditures per household in the
Northeast contributed to the region’s declining
share. From 1984 to 1994, average yearly house-
hold transportation expenditures in the
Northeast increased 28 percent, but the increase
was 48 percent in midwestern households, 42
percent in the South, and 37 percent in the West.
More relative use of mass transit for personal
travel contributed to the fall in transportation’s
share of household spending in the Northeast. In
1994, northeastern households spent, on aver-
age, $123 on intracity mass transit, higher than
the other three regions, and more than two and
a half times the national average.

Rising shares of total household transporta-
tion expenditures for the South and West reflect
their increasing proportion of the total popula-
tion. The faster increase in annual household
transportation expenditures in the Midwest, on
the other hand, offset the effect of the region’s
population decline. As a result, the Midwest
region’s share of total household transportation
expenditures increased, rather than decreased.

Rural and Urban Expenditures

In 1994, rural household spending on trans-
portation was $6,807, or 115 percent of urban
spending ($5,919). In 1984, however, average
rural household spending on transportation was
88 percent of urban spending (see figure 2-3).
The major factor behind the relative surge of
transportation expenditures by rural households
was increased spending on vehicles. In 1984,
average rural spending on vehicles was $1,577,
or 85 percent of the average urban household
expenditure on vehicles ($1,860). Between 1984
and 1994, average urban household expendi-



Figure 2-3.
Urban and Rural Household Transportation
Expenditures: 1984-94
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tures on vehicles grew 39 percent, compared
with the 128 percent increase for rural house-
holds. One explanation for the difference is that
rural residents depend almost completely on
household-owned vehicles, while urban resi-
dents’ demand for transportation is partially met
by transit. In 1994, rural households spent on
average $3,601 to buy vehicles, 40 percent more
than urban households ($2,581). (USDOL BLS
1984-94)

Expenditures by Sex of Household Head

On average, male-headed households spend
more on transportation than female-headed
households, both in dollars and in percentage of
total household expenditures. Between 1988 and
1994, however, the share of transportation
expenditures increased in households headed by
females, while the share in households headed by
males decreased. In the 1988-89 survey year,
male-headed households devoted 19.9 percent of
their total spending to transportation, while
female-headed households spent only 13.9 per-
cent. By the 1993-94 survey year, the share for
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male-headed households dropped to 18.9 per-
cent, and the share for female-headed house-
holds rose slightly to 14.1 percent. Moreover, the
income gap between male- and female-headed
households decreased. In 1994, the average
income for households headed by males
($23,525) was 1.34 times the average income for
households headed by females ($17,519).
(USDOL BLS 1984-94)

Female-headed households spend less on vehi-
cles, both absolutely and proportionally, than do
male-headed households. In the 1988-89 survey
year, male-headed households spent, on average,
42 percent of their transportation dollars on
vehicles, while female-headed households spent
only 36 percent. Between 1989 and 1994, how-
ever, female-headed households increased their
spending on vehicles faster than they did on
transportation as a whole. As a result, by the
1993-94 survey year, female-headed households
spent 38 percent of their transportation budget
on vehicles, while male-headed households
remained at 42 percent.

Although female-headed households spend
less on vehicles than do male-headed households,
they spend proportionally more on new vehicles
and vehicle insurance. In the 1993-94 survey
year, new vehicle expenditures, on average,
accounted for 19 percent of male-headed house-
hold transportation expenditures, but more than
25 percent of female-headed household trans-
portation outlays. In the same year, vehicle insur-
ance accounted for 11 percent of male-headed
household transportation spending, but 15 per-
cent for female-headed households.

Transportation Employment

Employment is another important indicator of
transportation’s contribution to the economy.
This section discusses three overlapping, but
conceptually different, measures that may be
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used to calculate transportation employment:
1) employment in the for-hire transportation
industry; 2) employment by transportation func-
tion; and 3) employment by transportation occu-
pation. Each is useful, but each has significant
weaknesses. Because statistical coverage of the
for-hire transportation industry is extensive,
employment in this industry (counted as full-
time equivalent workers) is most often used as
the measure of transportation employment.
Transportation functions, however, are per-
formed not only by employees of for-hire trans-
portation industries, but also by employees of all
nontransportation industries that have their own
in-house transportation operations. ldeally,
employment by transportation function, the sec-
ond category, would include all persons working
in transportation operations, regardless of indus-
try or position. In-house transportation, howev-
er, is not well covered in current statistics, so
complete data on employment by transportation
function are not readily available. The third cat-
egory, employment by transportation occupa-
tion, covers every industry, but includes only
people with skills specific to transportation, such
as truck drivers and aircraft pilots. There is an
employment measure for each transportation
occupation, however, persons with general skills
who apply those skills to transportation endeav-
ors are not counted as being employed in trans-
portation occupations.

Because these three measures all yield different
employment figures, they could provide useful
information on transportation employment from
different perspectives and could be used for differ-
ent analytical purposes. For example, data on
employment in the trucking industry tells us how
many people work in the for-hire trucking indus-
try, which includes truck drivers, managers, clerks,
and other support staff. Employment by trucking
occupation tells us how many people work as
truck drivers, regardless of industry. Employment

by trucking function tells us how many people
work in trucking and trucking support activities
throughout the economy, for example, including
mechanics and dispatchers. Conceptually,
employment by function covers all people work-
ing in the for-hire trucking industry and all
employment by trucking purpose in every other
industry. Still, because such comprehensive data
are not available on employment by transporta-
tion function, the following discussion of data on
transportation employment will focus on figures
for industry and occupational employment.

Employment in the For-Hire
Transportation Industry

The for-hire transportation industry employed
nearly 3.9 million workers in 1995. (USDOL
BLS 1996) For most of the 1980s and 1990s,
employment in the transportation industry either
grew at a higher rate or declined less in a reces-
sionary period, such as 1991, than total national
employment. The exceptions occurred in 1986,
1992, and 1993 (see figure 2-4). Transportation
employment growth resumed in 1994 and 1995.

The growth pattern differs significantly
between the seven transportation modes for
which there are data. In 1994—the year of high-
est growth for transportation employment as a
whole—trucking, transit, and transportation ser-
vices had double-digit increases from the previ-
ous year, while the railroad and pipeline
industries experienced employment losses.
(USDOL BLS 1996) Table 2-5 shows the modal
structure of transportation employment in 1983
and 1995. The railroad industry lost employ-
ment share over the period, although that trend
was set long before 1983. During these 13 years,
the railroad industry’s employment share fell by
more than half, from 14 percent in 1983 to 6
percent in 1995. Water and pipeline shares also
decreased.



Figure 2-4.
Annual Rate of Employment Growth: 1984-95
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In contrast, trucking, air, transit, and trans-
portation services increased their modal shares.
Trucking’s employment share rose slightly from
45 percent in 1983 to 48 percent in 1995, a net
increase of more than 644,000 workers, almost
equal to the combined workforce of the railroad
and transit industries in 1995. Over the same
period, the air industry’s share rose from 17 per-
cent to 20 percent. (USDOL BLS 1996)

Employment in Transportation
Occupations

Almost all nontransportation industries in the
United States have some in-house transportation
operations. For example, a grocery store chain
may have its own trucking operations and ware-
houses; a manufacturing company may have its
own rail freight cars; many firms have their own
fleets of company automobiles or their own gen-
eral aviation aircraft, with employees to manage
these functions. In-house transportation opera-

tions are not separated from their parent activi-
ties in the national accounts data and employ-
ment statistics. Thus, the numbers for an

Table 2-5.
Employment in For-Hire Transportation

by Mode: 1983-95
(In percent)

Mode 1983 1995
Trucking 445 47.6
Air 16.6 20.1
Transit 9.3 10.8
Services 8.3 10.5
Railroad 13.7 6.1
Water 6.9 4.4
Pipeline 0.7 0.4

SOURCES: (1) U.S. Department of Labor, Bureau of Labor Sta-
tistics, Office of Employment Projections. 1994. The National In-
dustry-Occupational Employment Matrix, 1983-93 Time Series.
July.

(2) U.S. Department of Labor, Bureau of Labor Statistics. 1995 and
1996. Monthly Labor Review, Employment and Earnings. June.
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industry always include some transportation-
related employment. Because there are no data
on transportation-related employment in non-
transportation industries, employment estimates
by occupation are used to arrive at the total
number of people working in a transportation
function.

Operating on the principle that occupations
are grouped by functions and skills, the
Occupational Employment Statistics (OES) sys-
tem of the Bureau of Labor Statistics (BLS) classi-
fies workers into seven divisions: 1) managerial
and administrative; 2) professional, paraprofes-
sional, and technical; 3) sales and related areas; 4)
clerical and administrative support; 5) service; 6)
agriculture, forestry, fishing, and related areas;
and 7) production, construction, operations,
maintenance, and material handling. Trans-

portation and materials handling is 1 of 10 major
groups within the last division. At the most
detailed level, there are 13 transportation occu-
pations classified and covered in the OES system.

In 1993, the latest year for which detailed
occupational data are available, 3.5 million peo-
ple worked in various transportation occupa-
tions* (see table 2-6). The largest occupational
category was truck drivers, 63 percent of the
total. The next largest group was bus drivers,
who accounted for 16 percent. The combined
total for the six railroad transportation occupa-
tions was 3.3 percent of the transportation total,
only slightly larger than taxi drivers and chauf-

4 This does not include 1.3 million workers in material-mov-
ing occupations. If these workers are included, the number
of people employed in transportation occupations would
total 4.8 million.

Table 2-6.

Employment in Selected Transportation Occupations: 1985 and 1993

(In thousands)

Standard occupational code  Occupations 1985 1993
NA Total U.S. civilian employment 99,700.0 112,000.0
NA Total in selected transportation occupations 3,055.4 3,492.3
97001 Truck drivers, light and heavy trucks 1,967.9 2,196.3
97110 Bus drivers 456.6 567.0
97198 All other motor vehicle operators 291.8 342.6
97300 Rail vehicle operators? 126.2 115.3
68026 Flight attendants 73.1 93.3
97702 Air flight pilots and flight engineers 66.5 82.8
97114 Taxi drivers and chauffeurs 47.2 72.4
39002 Air traffic controllers 26.1 22.6

1 Rail vehicle operators include:

97302 Railroad conductors and yardmasters

97305 Locomotive engineers

97308 Railyard engineers, dinkey operators, and hostlers

KEY: NA = not applicable.

97314
97317

97310  All other rail vehicle operators

Subway and streetcar operators
Railroad brake, signal, and switch operators

NOTE: Cited employment numbers are from an establishment-based survey and differ from those found in the Census Bureau’s household-based

Current Population Survey.

SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, Office of Employment Projections. 1994. The National Industry-Occupation

Employment Matrix, 1983-93 Time Series. July.




feurs (2 percent). Air flight occupations account-
ed for 5.7 percent of the total.

The distribution of transportation jobs across
industries depends on the occupation. For exam-
ple, flight attendants are found in only one indus-
try—air transportation, but every industry
employs some truck drivers. Not surprisingly, the
nontransportation industry with the largest num-
ber of transportation jobs is wholesale/ retail,
accounting for 27 percent of total transportation
jobs in 1993 (see figure 2-5). Most workers in
transportation occupations are employed in non-
transportation industries, not in transportation
industries (65 percent versus 34 percent).

Combining employment in the transportation
industry and by transportation occupation out-
side the transportation industry provides a low-
end estimate of the number of people working in
transportation functions in the entire economy.

Figure 2-5.
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In 1993, about 5.8 million people worked in
transportation functions. This included 3.5 mil-
lion working in for-hire transportation industries
and 2.3 million in transportation occupations in
nontransportation industries. People employed
in for-hire transportation industries include both
transportation occupations and supporting occu-
pations, such as managers and clerks. (USDOL
BLS OEP 1994)

It is worth emphasizing that the 5.8 million
figure does not include those people who work
in the transportation part of nontransportation
industries and are in positions that are not de-
fined as one of the transportation occupations.
For example, a bookkeeper or a material mover
might work full time in a manufacturing firm’s
transportation function, but not be included in
the 5.8 million. Nor are those included who
drive extensively in order to conduct business:
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for example, insurance agents who drive a com-
pany car. The 1990 Census of Population record-
ed 137,400 driver-sales workers throughout the
economy.

Not every transportation-related occupation is
identified in the OES system. For example, ship
captains, mates, sailors, and dockhands are not
identified separately. None of these 167,400 work-
ers would have been counted as a transportation
worker. It should be clear from these examples that
the real level of employment by transportation
function is higher than the estimates.

For comparison purposes, the Bureau of Trans-
portation Statistics report, National Trans-
portation Statistics 1997, showed nearly 10
million people employed in transportation in-
dustries, transportation equipment manufacturing
industries, and other related industries, such as
highway and street construction, and federal,
state, and local governments in 1993.

Labor Productivity in the
Transportation Industry

It is difficult to draw a complete picture of trans-
portation employment from employment data
alone. For example, transportation creates mil-
lions of jobs, but employment data do not pro-
vide information about productivity. Labor
productivity measures provide this information
on an industry basis, not by occupation. Labor
productivity measures relate output to labor
input—they report on how productively people
work. It is important to note that changes in
labor productivity are also driven by factors
other than labor, such as capital. Labor produc-
tivity can be calculated on a per-employee basis
or on a per-employee-hour basis. A per-employ-
ee-based measure shows how much a typical
worker produces within a certain period of time,

usually a year. A per-employee-hour-based mea-
sure shows how much a worker produces within
a typical working hour. This latter measure is
more informative if many people work part time
or overtime. (For more information on how
labor productivity is measured, see USDOT BTS
1995, chapter 6.)

BLS publishes productivity measures for all
transportation modes except water. Some of
these measures are based on per-employee and
per-employee-hour data and some on one of the
two. Data for bus carriers and intercity trucking
extend only to 1989, and updated data on rail-
roads are available through 1992. Data on air
transportation and petroleum pipelines are avail-
able through 1994.

Labor productivity in air transportation is cal-
culated only on a per-employee basis. This mea-
sure gained 1.8 percent in 1994, much less than in
1993 when it increased 7.1 percent. This was
caused by slow growth in output (7.1 percent in
1993 v. 3.4 percent in 1994) and faster growth in
employment (no growth in 1993 v. 1.5 percent
growth in 1994). Labor productivity in petroleum
pipelines increased 0.7 percent in 1994 from the
previous year on a per-employee-hour basis. On a
per-employee basis it increased much faster, 4.5
percent. Both were caused by decreasing output
and an even faster decreasing labor input. The val-
ues of the two measures are so different because
the number of employees decreased much faster
than the number of employee-hours in the indus-
try (4.4 percent v. 0.7 percent). The smaller
decrease in employee-hours means that pipeline
workers worked longer hours. A closer look at the
data shows that mostly nonsupervisory employees
worked longer hours. For other modes of trans-
portation there are no additional data available
except for the revisions made by BLS. Figure 2-6
shows revised BLS data for various modes.
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Figure 2-6.
Labor Productivity by Mode (Index 1987 = 100)
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It is interesting to compare long-term produc-
tivity growth in transportation with that in the
overall economy (see table 2-7). Over the span of
nearly four decades, except for bus carriers,
labor productivity growth in the transportation
industries was higher than that in the overall
business sector.

Table 2-7.
Annual Growth in Labor Productivity
Growth Period
rate covered
All businesses! 2.0% 1959-94
Air transportation 4.6 1959-94
Petroleum pipelines 3.8 1959-94
Railroad transportation 59 1959-92
Trucking 2.8 1954-89
Bus carriers 0.2 1954-89

1 Excludes farming.

SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, Office
of Productivity and Technology. 1996. Informational material. May.

Government Revenues and
Expenditures on Transportation

Federal, state, and local governments spend con-
siderable sums on the nation’s transportation sys-
tem. They build, maintain, and regulate roads,
airports, mass transit facilities, ports and water-
ways, railroads, and pipelines. Governments pay
for these services through transportation user
taxes and fees. State and local governments also
rely on grants from the federal government.
When total revenues from these sources are less
than expenditures (i.e., coverage is less than 100
percent), governments tap general tax revenues.

Revenues

Government transportation-related revenues
totaled $85 billion, covering 73 percent of gov-
ernment transportation expenditures in fiscal
year (FY) 1993. State governments collected
approximately half of all transportation-related
revenues, the federal government collected about

Table 2-8.
Government Transportation Revenues and Expenditures Before Transfers: Fiscal Years 1983 and 1993
(In millions)
Current dollars Constant 1987 dollars Percentage growth
1983 1993 1983 1993 1983-93

Revenue

Total 40,029 85,034 46,047 68,883 49.6
Federal 12,507 27,311 13,744 21,954 59.7
State 19,806 41,428 23,247 33,681 449
Local 7,716 16,295 9,056 13,248 46.3
Expenditures

Total 63,136 116,012 72,363 93,983 29.9
Federal 23,262 36,670 25,563 29,477 15.3
State and local 39,874 79,342 46,800 64,506 37.8

NOTE: A 2.5¢ per gallon federal motor fuel tax for deficit reduction put in effect in December 1990 has contributed to the fast increase in federal rev-
enues. These revenues are not available for transportation expenditures, which grew much more slowly.

SOURCE: U.S. Department of Transportation, Bureau of Transportation Statistics. 1997. Federal, State, and Local Transportation Financial Statistics,

Fiscal Years 1982-94. Washington, DC.




one-third, and local governments about one-fifth
(see table 2-8). By mode, about 70 percent of gov-
ernment transportation revenues were generated
from highway use, 15 percent from air, 10 per-
cent from transit, and 4 percent from water.®
(USDOT BTS 1996)

In real terms, total transportation-related rev-
enues increased by 50 percent from FY 1983 to
FY 1993, with federal revenues increasing faster
than state or local government revenues. Air
transportation revenues increased the fastest (73
percent), followed by water (63 percent), high-
way (46 percent), and transit (43 percent).®
(USDOT BTS 1996)

At all levels of government, but particularly at
the federal level, transportation-related revenues
increased faster than expenditures from FY 1983
to FY 1993, increasing overall coverage from 63
percent to 73 percent; federal coverage jumped
from 54 percent to 74 percent. Coverage for
state and local governments increased slightly. At
all levels of government, coverage was very high
for highways in FY 1993. For most modes, there
were substantial changes in coverage between
FY 1983 and FY 1993 (see table 2-9).

Expenditures

In FY 1993, federal, state, and local governments
spent $116 billion on transportation in current
dollars, an increase of 30 percent after inflation
from the FY 1983 level (see table 2-8). During this
period, state and local government spending on
transportation (before federal government trans-

5 The two largest sources of federal revenues are the
Highway Trust Fund (HTF), which has highway and transit
accounts, and the Airport and Airway Trust Fund. The dis-
tribution assumes that HTF revenues generated by transit
are credited to the transit account.

8 In this chapter, the data on revenues collected from high-
way users differ from data reported in the Federal Highway
Administration’s (FHWA) Highway Statistics, table HF10.
The difference is partly attributable to various data sources
and BTS inclusion of items, such as vehicle operator license
taxes and local parking charges, excluded by FHWA.
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Table 2-9.

Transportation Expenditures Covered by
Transportation-Generated Revenues: Fiscal
Years 1983 and 1993

(In percent)

Federal State and local
government government

Mode 1983 1993 1983 1993
Highways 81 93 75 84
Air 67 61 99 90
Water 15 41 68 79
Transit 13 78 41 32
Pipeline u u NA NA

KEY: U = data are not available; NA = not applicable.

SOURCE: U.S. Department of Transportation, Bureau of Trans-
portation Statistics. 1997. Federal, State, and Local Transportation
Financial Statistics: Fiscal Years 1982—94. Washington, DC.

fers) increased much faster than did spending by
the federal government. As a result, transportation
spending by state and local governments as a pro-
portion of all public sector transportation spend-
ing increased from 63 to 68 percent. After
transfers from the federal government in the form
of programs and project grants, state and local
spending was approximately 88 percent of all
transportation-related spending by governments
in FY 1993, about the same as in FY 1983.

Most government transportation spending
goes to highways—60 percent in FY 1993, un-
changed from FY 1983. Air transportation and
pipelines are the only modes whose shares of gov-
ernment spending increased during this period,
from 10 percent in FY 1983 to 15 percent in FY
1993, and from 0.02 percent to 0.03 percent,
respectively. The shares of water and rail declined
(from 7 percent to 5 percent and from 2 percent
to 0.7 percent, respectively) and transit remained
almost constant (20 percent in FY 1983 to 19
percent in FY 1993). (USDOT BTS 1996)
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Table 2-10.

Government Investment in Infrastructure and Equipment After Transfers: Fiscal Years 1983 and 1993

All government Federal State and local
1983 1993 1983 1993 1983 1993
Current dollars in billions
Total capital outlays 148.7 228.4 80.7 90.7 68.0 137.8
Total construction 62.1 116.3 8.8 11.4 53.3 105.0
Capital outlays on transportation 254 525 11 2.2 244 50.3
Construction in transportation 21.3 44.0 0.8 1.1 20.6 43.0
Constant 1992 dollars in billions

Total capital outlays 199.6 223.3 106.0 88.4 929 135.0
Total construction 83.4 113.7 11.6 111 72.8 102.8
Capital outlays on transportation 34.1 51.3 14 2.1 33.3 49.3
Construction in transportation 28.6 43.0 11 11 28.1 41.9

SOURCES: (1) U.S. Department of Commerce, Bureau of the Census. 1984. Governmental Finances 1982-83. Washington, DC.
(2) U.S. Department of Commerce, Bureau of the Census. 1996. Government Finances: 1992-93. [cited 23 December 1996] Available at

http://www.census.gov.

Investment

This section focuses on government fixed invest-
ment in transportation, an important subject for
which limited data are available. The Census
Bureau defines capital outlays for government
fixed investment as direct expenditures primarily
for construction of buildings, roads, and other
improvements, and purchase of equipment, land,
and existing structures. Capital outlays also
include expenditures on additions, replacements,
and major alterations to fixed works and struc-
tures. Expenditures for repairs to such works
and structures, however, are classified as current
operating expenditures.

In FY 1993, federal, state, and local govern-
ments together invested $52.5 billion in trans-
portation infrastructure (construction) and
equipment, only 4 percent of which was directly
invested by the federal government (see table
2-10). This percentage, however, does not reflect
the important role of the federal government in

financing transportation investment through
grants to state and local governments. Trans-
portation investment was 23 percent of total
government investment in FY 1993, up from 17
percent in FY 1983. In constant dollars, govern-
ment transportation investment grew at an aver-
age annual rate of 4.2 percent between FY 1983
and FY 1993, almost four times as fast as total
investment (1.1 percent). (USDOC Census 1984;
USDOC Census 1996)

Government investment in transportation
focused on infrastructure much more heavily
than did its investment in other sectors of the
economy. Of the total transportation investment,
infrastructure accounted for 84 percent in both
FY 1983 and FY 1993. Transportation infra-
structure accounted for 34 percent of total infra-
structure investment in FY 1983, and 38 percent
in FY 1993. (USDOC Census 1984; USDOC
Census 1996)

Federal, state, and local governments differ
somewhat in where they put their transportation
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Table 2-11.
Government Transportation Investment by Mode: Fiscal Years 1983 and 1993
(In billions)
Fixed investment Construction outlays
Investment 1983 1993 1983 1993
Current dollars

Transportation total 25.4 525 21.3 44.0
Highways 18.8 38.4 16.5 34.0
Airports 1.7 6.4 13 4.7
Parking facilities — 0.4 — 0.3
Water transportation and terminals 14 1.2 1.2 0.7
Transit 3.6 6.2 2.2 4.3

Constant 1992 dollars

Transportation total 34.1 51.3 28.6 43.0
Highways 25.2 375 22.1 33.2
Airports 2.3 6.3 1.7 4.6
Parking facilities — 0.4 — 0.3
Water transportation and terminals 19 1.2 1.6 0.7
Transit 4.8 6.1 3.0 4.2
KEY: — = zero or a value too small to report.

NOTES: Numbers may not add due to rounding.

Fixed investment equals outlays for structures (shown above), plus outlays for equipment (not shown).

SOURCE: U.S. Department of Commerce, Bureau of the Census. 1984. Governmental Finances 1982-83. Washington, DC: U.S. Department of
Commerce, Bureau of the Census. 1996. Government Finances: 1992-93. [cited 23 December 1996] Available at http://www.census.gov.

investment dollars. Compared with state and
local governments, the federal government
spends a higher percent of its direct investment in
transportation on equipment and a relatively
lower percentage on infrastructure. In FY 1993,
infrastructure accounted for 50 percent of the
federal government’s and 85 percent of state and
local governments’ investment in transportation.
(USDOC Census 1984; USDOC Census 1996)
The lion’s share of total transportation invest-
ment is for highways—73 percent in FY 1993,
almost exactly the same as in FY 1983. Urban
transit received $6.2 billion in FY 1993, 12 per-
cent of the total, down from 14 percent of the
total in FY 1983 (see current dollars portion of
table 2-11). Airport investment grew rapidly

during these 10 years, nearly doubling its share
of total transportation investment and overtak-
ing transit.

Investment in highway, transit, and airports is
heavily slanted toward construction (see table
2-11). Almost 90 percent of public investment in
highways in FY 1993 was for construction. For
transit, the number was 67 percent, and for air-
ports, 73 percent. (USDOC Census 1984;
USDOC Census 1996)

The only mode experiencing a loss of invest-
ment in absolute terms between FY 1983 and FY
1993 was water transportation and terminals due
to a decrease in construction. Equipment invest-
ment, however, increased 67 percent in real terms.
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Table 2-12.

Transportation Investment by Mode and Level of Government: Fiscal Years 1983 and 1993

(In billions, after transfers)

Federal State Local
Investment 1983 1993 1983 1993 1983 1993
Current dollars

Transportation total 1.1 2.2 14.6 31.2 9.8 19.1
Highways 0.2 0.7 13.4 28.7 53 9.0
Airports 0.3 1.0 0.2 0.8 1.3 46
Parking facilities — — — — — 0.4
Water transportation and terminals 0.6 0.6 0.2 0.2 0.5 0.4
Transit — — 0.9 14 2.8 4.8

Constant 1992 dollars

Transportation total 1.4 21 19.9 30.6 13.4 18.7
Highways 0.3 0.7 18.3 28.1 7.2 8.8
Airports 0.4 1.0 0.3 0.8 1.8 45
Parking facilities — — — — — 0.4
Water transportation and terminals 0.8 0.6 0.3 0.2 0.7 0.4
Transit — — 12 14 3.8 4.7
KEY: — = zero or a value too small to report.

NOTES: Numbers may not add due to rounding. The data on federal direct investment in transportation in the cited sources are based on information

in the Budget of the United States. The coverage of many aggregates in the

sources, however, is different and not comparable to figures in published

budget documents. For example, the analytical report of the budget lists federal direct investment in airports as $0.1 billion in FY 1993, compared with

the $1 billion figure shown above.
SOURCES: (1) U.S. Department of Commerce, Bureau of the Census. 1984.

Governmental Finances 1982-83. Washington, DC.

(2) U.S. Department of Commerce, Bureau of the Census. 1996. Government Finances: 1992-93. [cited 23 December 1996] Available at

http://www.census.gov.

Government transportation investment differs
markedly by modal structure (see table 2-12). In
FY 1993, all levels of government invested heavi-
ly in highways, but the proportions were quite dif-
ferent, with state governments putting 92 percent
of their transportation investment into highways,
local governments 47 percent, and the federal gov-
ernment 32 percent. Not only did the states put a
higher percentage of their total investment into
highways, but their total investment was bigger to
begin with; consequently, in FY 1993 the states
made 75 percent of the government investment in

highways. A significant portion of state and local
investment in highways, however, was financed
though federal transfers, similar to total trans-
portation investment. (USDOC Census 1984,
USDOC Census 1996)

In FY 1993, local governments invested
more in airports and urban transit combined
than they did in highways, and, indeed, local
governments were responsible for over 70 per-
cent of the government investment in these two
modes in that year (see box 2-2).
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Box 2-2.
Intermodal Facilities and Public Investment

How much have governments invested in intermodal
transportation facilities? Currently, robust data are not
available to answer this question. Before attempts are
made to collect such data or make estimates, it is impor-
tant to clarify several conceptual issues, particularly the
definition of an intermodal transportation facility.

When passengers or freight are moved by more than
one transportation mode from origin to destination, this
is called intermodal transportation. Aside from trips in
private motor vehicles, passenger transportation is usu-
ally intermodal, because passengers often cannot com-
plete a trip without using more than one mode. For
freight transportation, intermodal service consists of
moving products in a container or trailer by a combina-
tion of rail plus truck or oceangoing ship, or by truck and
air combinations. Also, noncontainerized commodities
are moved by combinations of trucks, trains, barges, and
pipelines. Although all it takes for a transportation ser-
vice to be intermodal is to move passengers or freight by
more than one transportation mode in a given trip, suc-
cess in this endeavor is dependent on intermodal trans-
portation facilities.!

Following the Bureau of Economic Analysis’s practice
of classifying fixed assets into structures and equip-
ment, an intermodal transportation facility is defined
here as a structure that is built and operated for the pur-
pose of facilitating intermodal transfer of people and

! Intermodal transportation services may be offered without
always requiring large investments in special facilities. For
example, a shuttle service may be offered between an airport’s
passenger terminal and a train station using the existing con-
necting roads and loading areas.

goods. Therefore, intermodal facilities are defined by
what they are used for rather than by their properties.
For example, a rail track connecting railyards in two
cities is not very different from one that branches off
from the central rail system and extends to an airport or
seaport. The latter, however, is an intermodal facility by
our definition, but the former is not. Intermodal trans-
portation facilities include rail/marine terminals, other
container terminals, on-dock railyards, rail/motor carrier
transfer points, rail and road links to off-airport loca-
tions, and shuttle bus, taxi stands, and parking facilities
at airport terminals, train stations, and bus terminals.

As mentioned above, comprehensive data are cur-
rently not available on government investment in inter-
modal transportation facilities. Reports from business
journals and government agencies, however, indicate
that both the private sector and governments are
increasingly investing in such facilities. Some airports
are constructing facilities for intermodal services, many
of which are partly financed by governments.

Intermodal investment in public ports is large. Ac-
cording to a Maritime Administration report, the U.S.
public port industry invested $12.5 billion from 1946
through 1992 in capital improvements for new facilities
and the modernization and rehabilitation of existing
ones. (USDOT 1994) Much of this was for intermodal
facilities. Two examples are the ports of Long Beach and
Los Angeles, the largest U.S. container ports.

REFERENCES
U.S. Department of Transportation (USDOT), Maritime Administration.
1994. Public Port Financing in the United States. Washington, DC.

Not surprisingly, parking facilities received
the smallest public investment, $400 million in
FY 1993, three-quarters of which went to con-
struction.

Economic Returns

Government investment in transportation affects
the economy in both the short and long term. As
a component of final demand, government
investment immediately affects employment and
production. Changes in the nation’s transporta-
tion infrastructure influence the growth of the

economy and productivity in the long run. This
section summarizes and updates the discussion
of long-term effects, which were featured in
BTS’s Transportation Statistics Annual Report
1995. (USDOT BTS 1995) A review of several
studies on the effects of government investment
in transportation shows that many noneconom-
ic or nonmarket benefits to our society, such as
national security, were not captured in their cal-
culations of economic returns. Also, rate of
return calculations were done with techniques
and data that are often subject to criticism.”

7 For a discussion of these criticisms, see Gramlich 1994 and
Munnell 1992.
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Since the 1980s, a great deal of research has
been devoted to assessing the economic returns
from government investment in public infra-
structure, including transportation infrastruc-
ture. Most of these studies examined public
capital® and its impacts on production at the
national, regional, state, or industry levels. Some
studies tried to identify and analyze specific types
of investment. For transportation, highway cap-
ital stock (i.e., existing infrastructure) is the most
often studied. An early example is a Congress-
ional Budget Office study, which reported the
rates of return for various types of highway ex-
penditures in the 1980s. (CBO 1988) Although
the picture is mixed, it is not surprising that very
different kinds of investment projects yield quite
different returns.

Some research conducted since the late 1980s
has tried to estimate the effect of public capital
stock on private production and its related costs.
The results indicated that public capital stock
had a large effect. Output elasticity is one way to
estimate this effect. This measure shows how
much private sector output changes if public cap-
ital stock increases by 1 percent. A 1996 study
prepared for the Federal Highway Administra-
tion (FHWA) (Nadiri and Mamuneas 1996)
offers strong evidence of the many ways highway
capital in the United States contributes to the pro-
ductivity of 35 different industries and the overall
economy. In particular, it suggests that the return
on the investment of a dollar in highway infra-
structure generally has been greater than the
return on a dollar of private capital investment.
As the Interstate Highway System neared com-
pletion in the 1980s, however, the rate of return
on highways fell gradually to just under the
return on private capital in the economy.

8 Public capital is defined as equipment, infrastructure, and
other durable goods that are financed and managed by fed-
eral, state, and local governments.

The results of the 1996 FHWA study also
indicate that the contribution of highway capital
to productivity growth is relatively small in
almost all industries and at the aggregate level,
except in a few nonmanufacturing industries.
Another interesting finding of the study is that
highway capital appears to substitute for private
capital and labor. In other words, highway in-
vestment was found to reduce the demand for
labor, private capital, and material inputs in the
manufacturing industries, but increased the
demand for labor and material inputs and de-
creased the demand for private capital in non-
manufacturing industries.

It is not easy to generalize from these studies.
Although most of the results indicate that public
capital stock in general and transportation infra-
structure capital in particular have a positive eco-
nomic contribution to private production and
productivity, the results are mixed. Such mixed
results pose difficulties for interpretation, because
the specific linkages between capital stocks and
the economy are not well understood. There is
also disagreement about where efforts should be
focused. Some argue that the best approach is not
to analyze the numbers but to set up institutional
structures that permit state and local governments
to determine the best approach. (Gramlich 1994)
Others argue that more emphasis should be put
on encouraging efficient use of the existing capac-
ity. (Winston 1992) This disagreement, however,
does not cast doubt on the positive contributions
of transportation infrastructure to our economy
and society. As one researcher noted: ““At this
point, an even-handed reading of the evidence—
including the growing body of cross-sectional
results—suggests that public infrastructure is a
productive input which may have large payoffs.”
(Munnell 1992)



Data Needs

Additional analysis and supporting data could
lead to improved understanding of the relation-
ships between transportation and the rest of the
economy, particularly the economic impacts of
government transportation investment and trans-
portation infrastructure capital stock. Given the
magnitude of highway investment and highway
capital, further research in this area could have a
big payoff. As shown above, all levels of govern-
ment make substantial investments in transporta-
tion infrastructure other than highways.

The lack of reliable and sufficiently detailed
data on the stock of transportation infrastruc-
ture impedes understanding of the contribution
of public investment in transportation infrastruc-
ture to U.S. economic growth. The Bureau of
Economic Analysis and other researchers derived
their capital stock data using the perpetual
inventory method.® Inputs to this procedure
include original investment flows, average ser-
vice lives, and retirement patterns. Data on
depreciation are needed to estimate net capital
stock from gross capital stock.

The Census Bureau is another source of data.
Census data offer more details, but are available
only in current dollars, which makes analyses of
changes over time difficult. Neither data source
reflects adjustments that take the quality of infra-
structure into account. This impedes analysis of
infrastructure capital effects, as both the level of
stock and its quality are important.

A thorough investigation of current construc-
tion and use of existing intermodal facilities

9 The perpetual inventory method starts with investment
flows in both current and constant dollars. The gross capi-
tal stock for a given period is obtained by cumulating past
investment and deducting the cumulated value of invest-
ment that has been discarded, using estimated average ser-
vice life and retirement patterns. The net capital stock is
equal to the gross stock, less accumulated depreciation on
the items in the gross stock.
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within each transportation mode is a necessary
first step for a complete picture of investment in
these facilities. Without better data on trans-
portation infrastructure, both investment and
capital stocks, a solid understanding of its con-
tribution to the economy is impossible even with
sophisticated theories and estimation methods.

Systematic cost analyses of transportation ser-
vices need to be developed both for passenger
and freight transportation. Such analyses would
show the cost of transportation services to con-
sumers and businesses, and whether these ser-
vices are becoming relatively more or less
expensive over time, compared with other goods
and services. Some data such as BLS’s consumer
and producer price indices could be explored for
this purpose, although the cost data would have
to be obtained from other sources.
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chapter three

Transportation
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and discussion: is the transportation system getting better or worse, and

what is meant by better or worse? A similar inquiry can be made of trans-
portation safety: is the safety record getting better or worse, and what do we mean
by safe? This chapter examines safety trends and recent events that shed light on
transportation safety.

The transportation system’s safety performance is usually assessed by examining
changes over time in the number and rate of deaths or injuries, and exposure to risk
in each mode. By these standards, the statistics clearly show that most modes have
become safer over the past 20 to 30 years, despite more intensive use. Much of the
improvement results from use of innovations developed through research, education
efforts by the transportation community, and improved emergency response and
care. Hidden in the aggregates, however, are certain risk factors that continue to
prompt concern about transportation safety.

Transportation crashes have major adverse consequences for society, entailing huge
medical, property, and social costs. The devastating impacts of disabling injuries on
the affected individuals and their families, lost productivity, and damage to the infra-
structure and the environment are prime examples. Reducing transportation risks is a
multifaceted process that includes public and private spending for prevention pro-

T wo basic questions provide a useful framework for transportation analysis
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grams, intervention strategies (e.g., improved
lighting and street markings), technological
advances, regulations, and statutory mandates.

Transportation Safety in Context

How do transportation-related fatalities com-
pare with all accidental fatalities? Accidental
fatalities include deaths from unintentional
injuries that occur at work, at home, or at other
locations. Despite population growth, accidental
deaths from all causes have declined in the
United States (see table 3-1). In 1970, 6 percent
of the 1.92 million deaths in the United States
were accidental. By 1993, accidental deaths
dropped to 4 percent of the 2.27 million total.
Transportation-related accidents are decreasing
as a percent of total deaths, but have remained
fairly constant at about half of all accidental
deaths. As discussed later in this chapter, faster
and better medical response has contributed to
the decrease in all accidental deaths and deaths
from transportation crashes. Transportation
measures, such as greater use of safety belts, also
have helped to keep transportation fatalities
below what they would otherwise have been.
There are many ways to compare transporta-

tion safety with other everyday risks. One study
estimated a range of fatalities from everyday
risks, inferring that the chance of being killed in a
motor vehicle crash was 1 in 5,000, and 1 in
250,000 for an aviation accident. Exposure to
other factors, such as smoking cigarettes, puts
individuals at far greater risk than transportation
activities. (Vicusi 1993) A classic 1979 study dis-
cusses a variety of ordinary activities that individ-
ually increase the chances of death by 1 in 1
million annually, that is, by one ten-thousandth
of a percent per year. For example, transportation
activities such as annually traveling 6 minutes by
canoe, 10 minutes by bicycle, 300 miles by car, or
6,000 miles by jet were considered equivalent in
risk to annually smoking 1.4 cigarettes or drink-
ing one-half liter of wine.! (Wilson 1979)

Still another way to evaluate transportation
and other risks is to estimate years of life lost
from various causes by a segment of the popula-
tion. The U.S. National Center for Health Sta-
tistics, part of the Centers for Disease Control,

1 To develop these equivalent risks today, the exposure esti-
mates would need to be recalculated to account for
improvements in highway and aviation safety, and, possibly,
changes in the scientific understanding of the hazards of
smoking or alcohol consumption.

Table 3-1.
Transportation Fatalities Compared with Total and Accidental Fatalities: Selected Years
1970 % 1980 % 1992 % 1993 %

Resident population 203,984,000 227,225,000 255,039,000 257,800,000

Deaths from all causes 1,921,000 100.0 1,990,000 100.0 2,176,000 100.0 | 2,269,000 100.0
Accidental deaths 114,638 6.0 105,718 5.3 86,777 4.0 90,523 4.0
Transportation deaths 56,494 2.9 54,642 2.7 41,847 1.9 42,631 1.9
Transportation's share

of accidental deaths NA 493 NA 517 NA 48.2 NA 47.1

NA = not applicable.

NOTE: Transportation deaths have been adjusted slightly to conform to BTS published statistics.
SOURCE: U.S. Department of Commerce, Bureau of the Census. 1996. Statistical Abstract of the United States, 1996. Washington, DC. Tables 14, 90,

and 138.
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Table 3-2.

Years of Potential Life Lost Before Age 65 by Cause of Death

(Per 100,000 persons under 65)

Cause of death 1970 Percent

All causes 8,595.9 100.0
Motor vehicle crashes 889.4 10.3
Other unintentional injuries 709.7 8.3
Suicide 250.2 2.9
Homicide and legal intervention 271.8 3.2

Other causes 6,474.8 75.3

1970-93

1993  Percent (Percentage change)
5,477.6 100.0 -36.3
514.7 9.4 -42.1
376.9 6.9 -46.9
306.4 5.6 225
386.2 7.1 42.1
3,893.4 71.1 -39.9

SOURCE: U.S. Department of Health and Human Services, National Center for Health Statistics, Centers for Disease Control. 1996. Health, United

States, 1995. Washington, DC. Tables 1 and 31.

reports data on years of life lost before age 65 in
motor vehicle crashes. Motor vehicle crashes
account for nearly 60 percent of years of life lost
from all accidents before age 65. Since 1970,
years of life lost before age 65 from motor vehi-
cle crashes dropped by 42 percent, years lost
from other accidents fell by 47 percent, and years
of life lost before age 65 from all causes of death
fell by 36 percent (see table 3-2). (Crashes in-
volving motor vehicles account for about 95 per-
cent of transportation fatalities and, thus,
slightly under 50 percent of accidental deaths
from all causes.)

An estimation of *“years of life lost before
age 65” is useful for an analysis of accidental
deaths, including transportation crashes,
because accidents are such a prominent cause
of death before age 65. After age 65, acciden-
tal death is far less likely than death from nat-
ural causes, despite more deaths due to falls in
that age group.

Expressing data for years of life lost before
age 65 has shortcomings, however. The death
of a younger person counts for more than the
death of an older person, and the death of anyone
65 or older would not be counted at all. There is
also a potential problem in comparing figures for

different years, because similar figures could con-
ceal a difference in the number of fatalities. For
example, if the fatality rate in an age group fell by
about the same percentage as the number of peo-
ple in that age group increased, years of life lost
would not change, even though the underlying
picture would be quite different. Thus, an analy-
sis of road safety based on years of life lost needs
a further input: death rates as a function of age.

Of course, other measures are needed besides
the number of deaths or years of potential life
lost as a fraction of the population to evaluate
transportation risk. In the case of highway safe-
ty, for example, the data should be expressed as
a percentage of motorists, or, better, per vehicle-
miles traveled (vmt). There is also a key need to
express the data in terms of injury rates and
trends in injury severity over time.

Transportation Safety Trends

Transportation, whether viewed in absolute num-
bers of fatalities or normalized by some measure
of exposure, has become safer in recent decades.
Table 3-3 presents historic data for fatalities,
injuries, and accidents/incidents by mode.
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The economy, as measured by gross domestic
product, grew from $3.4 trillion in 1970 to $6.7
trillion in 1995 (in constant dollars). (USDOC
1996, table 685) Transportation activity is a
derived demand, and tends to reflect overall eco-
nomic conditions. Hence, exposure to risk has
also greatly increased, making the absolute
decline in most fatality, injury, and accident
series impressive. For example, the number of
people Killed in crashes involving motor vehicles
in 1995 would have been nearly three times as
great had the 1969 fatality rate of 5.0 deaths per
100 million vmt continued. (The 1995 rate was
1.7 fatalities per 100 million vmt).?

There are many possible explanations for the
improvement. Research, development, and use
of innovative practices and technologies have
helped improve safety. Examples include safer
designs for highways, crashworthiness stan-
dards, safety partnerships with the states, drug
and alcohol countermeasures, occupant protec-
tion devices, and training and education pro-
grams. Better emergency response and medical
intervention capabilities, including improved on-
scene equipment, in-transport treatment of crash
victims, and faster delivery to trauma centers
through airlifts, also play a role. Phase-in of
more sophisticated technology has improved
communications between emergency medical
personnel at the accident scene and physicians at
trauma centers. Assigning precise weights to
these factors is difficult. Moreover, strategies and
regulations aimed at making transportation safer
vary widely in cost.

Figure 3-1 shows fatality rates by specified
unit of exposure for selected transportation
modes. (Rates are expressed as occupant fatali-
ties where data permit.) The long-term improve-

2 The decrease in occupancy rate for motor vehicles over this
period could account for a small part of the decrease in
fatality rate.

ment in transportation safety is evident.
Fatalities, injuries, and economic costs from
transportation continue to be dominated by
crashes involving motor vehicles, particularly
passenger cars and light trucks (see table 3-4).

Although a crash of a commercial plane,
train, or bus receives a great deal of public scruti-
ny, travel in commercial passenger vehicles is
generally much safer than travel in private vehi-
cles—whether on highways, through the air, or
on water. Over 90 percent of the fatalities listed
in table 3-4 were occupants of cars (which, with
the exception of taxicabs, are not involved in the
commercial transport of passengers), light
trucks, or motorcycles, or were pedestrians or
pedalcyclists. More people died in recreational
boating and general aviation (including private
business planes and private-use planes) crashes
than died in trains, buses, or planes in commer-
cial aviation crashes combined. The comparison
is even more dramatic for trains, because most of
the fatalities listed were people outside trains,
not passengers.

Even though motorcycle fatalities per vmt
have steadily declined for many years, motorcy-
cle crashes and fatality rates are among the high-
est of any mode of transportation (see figure
3-1). Motorcyclists are 16 times as likely as pas-
senger car occupants to die in a motor vehicle
crash, and about 4 times as likely to be injured,
per vmt. (USDOT NHTSA 1996d)

Review of Recent Crashes

Table 3-5 shows some examples of transporta-
tion crashes and incidents that occurred between
late 1994 and mid-1996.2 Of particular note (at

3 While the focus here is on crashes and incidents in 1995,
some events that occurred in late 1994 and early 1996 are
included for purposes of illustration and breadth. The crash-
es of ValuJet flight 592 into the Everglades and TWA flight
800 into Long Island Sound, both tragedies occurring later
in 1996, are also listed because so many lives were lost.
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Table 3-3.

Fatalities, Injuries, and Accidents/Incidents by Transportation Mode
Gas and
Recre- hazardous
Air ~ Commuter On-demand  General Motor ational liquid
Year carriert air? air taxi® aviation* vehicles®  Rail® Transit” Water® boating  pipeline

Fatalities: 1960-95
1960 499 N N N 36,399 924 N N 819 N
1965 261 N N N 47,089 923 N N 1,360 N
1970 146 N N 1,310 52,627 785 N 178 1,418 R30
1975 R124 28 69 1,252 44,525 575 N 243 1,466 R15
1980 1 37 105 1,239 51,091 584 N 206 1,360 19
1985 526 37 76 955 43,825 454 N 131 1,116 R33
1990 39 7 50 766 44,599 599 339 85 865 9
1991 50 7 RT70 R786 41,508 586 300 30 924 14
1992 33 21 R68 R857 39,250 591 273 RO6 816 15
1993 1 24 42 R736 40,150 653 281  R110 800 17
1994 239 25 R63 R723 40,716 611 320 R69 784 22
1995 168 9 52 732 41,798 567 274 46 836 21
Injuries: 1985-95
1985 30 16 43 517 N 31,617 N 172 2,757 126
1990 39 11 36 391 3,231,000 22,736 54,556 175 3,822 76
1991 26 30 27 420 3,097,000 21,374 52,125 110 3,967 98
1992 13 5 19 418 3,070,000 19,408 55,089  R167 3,683 118
1993 16 2 24 386 R3,189,000 17,284 52,668  R160 3,559 112
1994 35 6 32 452  R3,307,000 14,850 58,193  R179 4,084  R1,968
1995 25 P25 P14 P398 R3,507,000 12,546 56,991 145 4,965 64
Accidents/incidents: 1985-95

1985 R21 21 154 R2,739 N 3,275 N 3,439 6,237 R517
1990 24 16 106  R2,215 6,471,000 2,879 58,002 3,613 6,411 R378
1991 26 22 87 R2,175 6,117,000 2,658 46,467 2,222 6,573 R449
1992 18 23 76 R2,073 6,000,000 2,359 36,380 R3,244 6,048 R389
1993 23 16 69 R2,039 R6,106,000 2,611 30,559 R3,425 6,335 447
1994 R23 10 R85 R1,990 R6,496,000 2,504 29,972 R3,972 6,906 R465
1995 35 P12 P76 P2,066 R6,699,000 2,459 25,683 R4,196 8,686 349

1 Large carriers operating under 14 CFR 121, all scheduled and nonscheduled service.

2 All scheduled service operating under 14 CFR 135 (commuter air carriers).

3 Nonscheduled service operating under 14 CFR 135 (on-demand air taxis).

4 All operations other than those operating under 14 CFR 121 and 14 CFR 135.

5 Includes passenger cars, light trucks, heavy trucks, buses, motorcycles, other or unknown vehicles, and nonoccupants. Motor vehicle fatalities at
grade crossings are counted here.

5 Includes fatalities resulting from train accidents, train incidents, and nontrain incidents. Injury figures also include occupational illness. Railroad
accidents include train accidents only. Motor vehicle fatalities at grade crossings are counted in the motor vehicle column.

7 Includes motor buses, commuter rail, heavy rail, light rail, demand response, van pool, and automated guideway. Some transit fatalities are also
counted in other modes. Reporting criteria and source of data changed between 1989 and 1990. Starting in 1990, fatality figures include those
occurring throughout the transit station, including nonpatrons. Fatalities and injuries include those resulting from incidents of all types. Accidents
include only collisions and derailments/vehicles going off the road.

8 Vessel casualties only.

KEY: R = revised; P = preliminary; N = data are nonexistent or not cited because of changes in reporting procedures.

SOURCES: Various sources, as compiled and reported in U.S. Department of Transportation, Bureau of Transportation Statistics. 1996. National

Transportation Statistics 1997. Washington, DC. December.

Motor vehicle injury and accident/incident data for 1993, 1994, and 1995 provided by the National Highway Traffic Safety Administration.
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Figure 3-1.
Fatality Rates for Selected Modes
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the beginning of the 1995 listings) is the number
of highway crashes that resulted in death or
police-reported injury on a typical day in 1995.
Table 3-5 is not intended to be representative of
incidents in these modes or to reflect the relative
frequency of accidents by mode. The incidents
were selected either because they had particular-
ly serious consequences, or are indicative of
ongoing safety concerns frequently cited by
industry, government, or the public.

It is helpful to view accidents by causes or
contributing factors that can be generalized
across the modes. Well-known causes include:
= human error due to drowsiness and fatigue,
operator distractions, or negligence;
alcohol and/or drug consumption;
excessive speed,;
equipment or mechanical failure;
deteriorating infrastructure;
converging, meeting, overtaking, or crossing
mistakes;
faulty navigation or traffic control devices;
miscommunication; and
adverse environmental or weather conditions.
Table 3-6 shows the major causes of a subset
of accidents and incidents for each major mode.
A recurrent theme is human error. Over the
years, the Department of Transportation (DOT),
the National Transportation Safety Board
(NTSB), and others have devoted considerable
resources to reduce human error, through educa-
tion and training, ergonomics, work rules, and
similar measures. Human error nevertheless
remains a leading cause of transportation acci-
dents (as was discussed in more detail in
Transportation Statistics Annual Report 1996).
On the highway, a railroad track, or in the air, a
vehicle operator’s close attention and quick reac-
tion can make the difference between a crash and
a near miss. At the other end of the spectrum,
pipeline accidents are often caused by external
events such as excavation work.
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Table 3-4.
Distribution of Transportation Fatalities:1995
Per-

Category* 1995 cent

Total 44,394
Passenger car occupants 22,358 50.4
Light-trucks occupants 9,539 215
Pedestrians struck by motor vehicles 5,585 12.6
Motorcyclists 2,221 5.0
Recreational boating 836 1.9
Pedalcyclists struck by motor vehicles 830 1.9
General aviation 732 16
Large-truck occupants 644 15
Other and unknown motor vehicle

occupants 480 1.1
Railroads? (excluding grade crossings) 475 1.1
Air carriers 168 04
Other nonoccupants struck

by motor vehicles® 109 0.2
Commuter rail 92 02
Heavy-rail transit 79 0.2
Grade crossings, not involving

motor vehicles* 71 02
Air taxis 52 0.1
Waterborne transportation 46 0.1
Bus occupants® 32 <0.1
Gas distribution pipelines 16 <0.1
Light-rail transit 15 <0.1
Commuter air 9 <0.1
Hazardous liquid pipelines 3 <01
Gas transmission pipelines 2 <01

Other counts, redundant with above®

Grade crossings, with motor vehicles 508
Transit buses 82
Demand response and other transit vehicles 6

LUnless otherwise specified, includes fatalities outside the vehicle.

2 Includes fatalities outside trains except at grade crossings.

3 Includes all nonoccupant fatalities except pedalcyclists and pedes-
trians.

4 Grade-crossing fatalities involving motor vehicles are assumed
to be included in counts for motor vehicles.

5 Includes school, intercity, and transit bus occupants.

6 Fatalities at grade crossings with motor vehicles are assumed to
be included under relevant motor vehicle modes. For transit bus
and demand response transit, occupant fatalities are counted
under “bus,” and nonoccupant fatalities under “pedestrians,”
“pedalcyclists,” or other motor vehicle categories.

SOURCE: Various sources, as compiled and reported in U.S.
Department of Transportation, Bureau of Transportation Statistics.
1996. National Transportation Statistics 1997. Washington, DC.
December.
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Table 3-5.

Selected Transportation Crashes and Incidents: October 1994-July 1996

Date Mode Location Incident Consequence
10/94 Pipeline Houston, TX Ruptured petroleum and Massive fire on ship channel,
petroleum product 547 injuries, $16 million in
pipelines and fire during damages
flood conditions
10/31/94 Air Roselawn, IN American Eagle ATR 68 deaths
crashed during descent to
new holding pattern
12/14/94 Rail Cajon Pass, CA Intermodal train collides 49 cars derailed (4 hazmat),
with rear end of standing 1 death, 1 injury, $4 million
coal train in damages
Typical day,  Highway United States 102 fatal crashes, about 115 deaths, over 9,500
1995 6,000 crashes resulting injuries
in injury
2/7/95 Hazmat (rail) Sweetwater, TN Tank car failure Release of 10,400 gallons of
carbon disulfide, 1/2 mile
evacuation around site
2/9/95 Transit New York, NY Subway collision 15 injuries, $1.5 million in
damages
4/20/95 Water Corpus Christi, TX ~ U.K. ship Maersk Shetland 4,514 barrels of cumene
collides with tugboat released, 3,000 evacuated
5/2/95 Grade crossing  Sycamore, SC Amtrak crash into lowbed 33 injuries, more than $1
trailer at grade crossing million in damages
5/27/95 Water Seward, AK Fire on U.S. fish process- 1 death, $3 million in
ing vessel Alaska Spirit damages
6/5/95 Transit New York, NY Rear-end collision 1 death, 69 injuries
Williamsburg between 2 subway trains
Bridge
6/8/95 Air Atlanta, GA ValuJet #597, engine 1 serious injury, plane
failed during takeoff, destroyed
then fire
8/22/95 Commuter rail New York, NY 2 commuter trains collide 1 death, 45 injuries
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Table 3-5.

Selected Transportation Crashes and Incidents: October 1994-July 1996 (continued)

Date Mode Location Incident Consequence
10/23/95 Hazmat Bogalusa, LA Failure of rail tank car Release of nitrogen tetroxide,
3,000 evacuated, hundreds
treated for irritated eyes and
sore throats
10/25/95 Grade crossing ~ Fox River Grove, IL  School bus hit by 7 deaths, 24 injuries
commuter train
11/12/95 Air Windsor Locks, CT  Jet struck trees, landing Passengers evacuated,
short of runway 1 injury
12/20/95 Air Buga, Colombia AA, crash into mountain 160 deaths, 4 serious
injuries
1/6/96 Transit Rockville, MD Head-on collision between 1 death, more than $2 mil-
2 subway trains lion in damages
1/19/96 Water near Point Judith,  Fire on tug and subse- 828,000 gallons of heating
RI quent grounding of its oil spilled
tankbarge tow
2/1/96 Rail Cajon Pass, CA Derailment of freight train 2 deaths, hazmat spill, 1-15
closed
2/9/96 Commuter rail Secaucus, NJ Collision, derailment of 3 deaths, 158 injuries
commuter trains with fire
2/16/96 Rail Silver Spring, MD  Collision and derailment 11 deaths, 136 injuries,
with fire on MARC com- diesel fuel tank rupture,
muter and Amtrak trains $7.5 million in damages
3/6/96 Hazmat Selkirk, NY Tank car failure Release of propane
3/12/96 Rail Weyauwega, WI Derailment of freight train Propane fire, 1,700 evacuat-
with fire ed for 3 days, no injuries
5/11/96 Air Everglades, FL ValuJet #592, fire and 110 deaths
crash
7/17/96 Air Long Island TWA #800, explosion 230 deaths
Sound, NY (unknown cause) and

crash

SOURCES: Typical day highway data are derived from U.S. Department of Transportation, National Highway Traffic Safety Administration. 1996.
Traffic Safety Facts, 1995. Washington, DC. Tables 1 and 2.
Other crash and incident data compiled by Michael A. Rossetti, Volpe National Transportation Systems Center. 1996.
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Table 3-6.

Causes of Incidents and Accidents by Mode
(Percentage distribution)

Cause of accident

Vehicle Environmental  People outside

Mode and time period operator  Equipment conditionst of vehicle?  Other® Total*
Highway (700 recent crashes) 87 3 10 — — 100
Aviation (accidents, 1986—-90)

Part 1215 51 12 28 33 — 124

Part 135° 73 — 34 35 — 142

Air taxi 77 12 30 13 — 131

General aviation (incidents, 1992) 84 23 65 — — 172

Helicopter 76 29 42 — — 147
Marine (incidents, 1992) 52 32 15 — 1 100
Rail (accidents, 1989-92) 33 15 33 6 13 100
Natural gas pipeline (incidents, 1992) 2 17 — 48 33 100
Hazardous liquid pipeline (incidents, 1992) 7 36 — 22 35 100
Hazardous materials (incidents, 1992) 73 20 — 3 4 100

L Includes natural environment (e.g., weather) and human-made environment (e.g., right-of-way).
2 Actions by persons outside the vehicle (e.g., for air—controllers, mechanics, and operators of airport equipment; for rail—grade-crossing accidents).

3 Cause is undetermined or in categories other than those listed.

4 Totals for aviation exceed 100 percent because multiple causes were often assigned to one incident/accident.

5 Scheduled and nonscheduled service by U.S. air carriers.
6 Scheduled commuter service.

KEY: — = zero or a value too small to report.

SOURCE: Adapted from Federico Pefia, Secretary of Transportation. 1994. Testimony at hearings on Intermodal Transportation Safety before the House

Committee on Public Works and Transportation, 10 February and 2 March.

Highways
Although individual highway crashes seldom
receive nationwide attention, 115 people died
and over 9,500 people were injured in motor
vehicle crashes on an average day in 1995 (see
table 3-5). Drivers were the cause of most crash-
es. As is discussed below, voluntary choices by
drivers, such as speeding or use of alcohol and/or
drugs before driving, are contributing factors in
a high proportion of fatal crashes. Passenger
choices—such as whether or not to use a safety
belt—also affect the likelihood that they will die
in a serious crash.

While much progress has been made in dis-
couraging drivers from drinking, 41 percent of

fatalities involving motor vehicles in 1995 arose
from alcohol-related crashes, compared with 57
percent in 1982. (USDOT NHTSA 1996b, 85)
Alcohol use varied greatly among drivers of dif-
ferent types of vehicles. The intoxication rate for
drivers of large trucks involved in fatal crashes
was 1.3 percent in 1995, versus 19.2 percent and
22.4 percent for drivers of passenger cars and
light trucks, respectively. Operators of motorcy-
cles have the highest incidence of intoxication
(over 29 percent) than for any other motor vehi-
cle operators involved in fatal crashes.

Excessive speed or driving too fast for weather,
road, or traffic conditions continues to be a major
factor in motor vehicle crashes. The National




Highway Traffic Safety Administration (NHTSA)
estimated that speed-related crashes cost over $29
billion in 1995, and that speed was a contributing
factor in 31 percent of all fatal crashes involving
motor vehicles. This translates into about 13,000
deaths involving speed-related crashes in 1995.
Many fatal crashes involve both drinking and
speeding. In 1995, 42 percent of intoxicated dri-
vers involved in a fatal crash were speeding, com-
pared with just 14 percent of sober drivers in fatal
crashes. (USDOT NHTSA 1996g, 1)

The relationship between speed limits and
crash rates is receiving considerable attention
due to the November 1995 repeal of the federal
55 miles-per-hour (mph) speed limit, allowing
states to set local highway speed limits. Figure 3-
2 shows state speed limits on rural interstates in
effect as of mid-December 1996. It is still too
early to determine if the increase in speed limits
has caused a change in the number of fatalities or
accidents. NHTSA and the Federal Highway
Administration (FHWA) are now analyzing the
costs and benefits of the repeal, and a report is
due on September 30, 1997.# Some states have
reported preliminary numbers relating motor
vehicle crashes to increases in the speed limit.
The results are mixed across the states (Schmid
1996) and it is premature to reach any conclu-
sions before the national study is completed.

Most prior studies seem to show a correlation
between higher speeds and increased fatalities,
but some analysts disagree that this is always the
case. One study found that states that raised
their speed limit on rural Interstates to 65 mph in
1987, when they were permitted to do so, expe-
rienced drops ranging from 3.4 to 5.1 percent in
highway fatality rates. (Lave 1995) Other studies
(sponsored by NHTSA) of the 1987 change
found different results. After 1987, NHTSA

4 The study was mandated by Section 347 of the National
Highway System Designation Act of 1995, Public Law
104-59.

Chapter 3 Transportation Safety <4 63

reported that fatalities on rural Interstates in
states that increased speed limits were 30 percent
higher than expected. In these states, there was
an estimated increase of 539 fatalities and $900
million in economic costs annually. (USDOT
NHTSA 1995) According to reports in the press,
some states are opting for tradeoffs as a conse-
quence of the 1995 repeal, such as authorizing
increases in speed limits but lowering limits of
permissible blood alcohol concentrations, or
imposing stricter regulations on the use of seat-
belts. (Karr 1996)

As of December 1995, 49 states, the District
of Columbia, and Puerto Rico, had laws man-
dating the use of safety belts in passenger cars, as
well as some other types of vehicles. Observed
use ranges from 61 percent in states that only
enforce belt requirements when a motorist is
stopped for another infraction, to 75 percent in
states with the toughest enforcement. Safety belt
use has increased over the years, reaching 68 per-
cent for passenger vehicles in 1995. NHTSA esti-
mates that safety belts, airbags, and child
restraints saved nearly 10,600 lives in 1995.

Many fatalities could be avoided through
greater use of safety belts. Of those killed in
crashes in 1995, at least 60 percent were unre-
strained. (USDOT NHTSA 1996b) NHTSA fur-
ther calculates that, if all motor vehicle occupants
over the age of four had used safety belts, there
would have been 9,835 fewer deaths in 1995
from highway crashes. It is now incontrovertible
that the use of restraints in motor vehicles saves
lives and reduces injuries. Lap/shoulder safety
belts, when used, reduce the risk of fatal injury to
front seat passenger car occupants by 45 percent,
and the risk of moderate-to-critical injury by 50
percent. For light truck occupants, the corre-
sponding numbers are 60 percent and 65 percent,
respectively. (USDOT NHTSA 1996¢)

In 1996, NHTSA issued a report reviewing 10
years of data on the effectiveness of airbags.
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Figure 3-2.

State Speed Limits on Rural Interstate Highways

(as of December 1996)

[ 155
[es
Il 70
75
Prudent and reasonable

NOTE: Speed limits on urban Interstates and other roads are generally lower by 10 mph. Also, 10 states (AR, CA, IL, IN, MI, MT, OH, OR, TX, and WA) have
separate limits for trucks. Washington, DC, which has no rural Interstates, is not included.

SOURCE: Adapted from data provided by the Insurance Institute for Highway Safety, Arlington, VA, by Barbara S. Eversole, Volpe National Transportation

Systems Center, 1996.

(USDOT NHTSA 1996a) The report estimated
that, if no wvehicles had been equipped with
airbags, there would have been 1,136 additional
fatalities between 1986 and 1995. (Allowing for
statistical uncertainty, the range is 692 to 1,622).
It concluded that airbags had reduced fatalities of
drivers of passenger cars by 11 percent, and by 30
percent in head-on crashes. The risk of fatality
was reduced for both belted and unbelted drivers.
NHTSA also estimated the life-saving effective-
ness of passenger airbags for the first time. For
passengers in the right front seat who were 13
years of age or older, NHTSA concluded there

was a 27 percent reduction in fatalities in head-on
crashes, and a 13.5 percent reduction in fatality
risk for crashes as a whole. (USDOT NHTSA
19964, vi-vii) NHTSA also found that deploy-
ment of passenger-side airbags in low-severity
crashes fatally injured some children riding in the
front seat. Therefore, children aged 12 and under
are safest riding in the back seat with proper
restraints. The issue of airbag deployment and
children is discussed in more detail in the section
on child safety in the transportation system.

In addition to infants and children, an inflat-
ing airbag also poses a greater risk to adults who



are shorter than 5 feet 2 inches than to taller
adults. From 1990 through 1996, at least 25
adults were Killed by these devices, 12 of them
women who were 5 feet 2 inches tall or shorter.
(USDOT NHTSA NCSA 1997)

DOT is taking steps to minimize the dangers
to people at risk from airbag deployment.
Among other things, the Department has extend-
ed its existing policy allowing manufacturers to
install cut off switches for airbags in vehicles
without a back seat or with a back seat that is
too small for a child safety seat. It also has pro-
posed a rule permitting dealers to deactivate
airbags on request. Future plans call for manu-
facturing smart airbags that deploy in a manner
consistent with a person’s size and the type of
crash. (USDOT 1996¢)

Airlines

Travel by commercial airline is, by all measures,
a very safe form of transportation. Individual
airline crashes, however, often result in many
fatalities, and are subject to a great deal of
scrutiny, not only by regulatory authorities, but
by the media and the public at large. Two 1996
crashes—the ValuJet crash in the Florida Ever-
glades and the crash of TWA flight 800 into
Long Island Sound—rteceived front page cover-
age for weeks.

While investigations into these two crashes are
still going on, some actions have already been
taken as precautionary measures. After the
ValuJet crash, for example, the Federal Aviation
Administration (FAA) and the Research and
Special Programs Administration (RSPA), both
part of DOT, put new procedures in place gov-
erning shipment of hazardous materials by air.
Following the TWA flight 800 crash, Congress
added several provisions to DOT’s fiscal year
1997 appropriation (Public Law 104-205) to
enhance aviation and airport security. (USDOT
1996f)
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Although less visible to the public, other air-
line safety issues have received recent attention.
For example, wake vortex—unpredictable, fun-
nel-shaped turbulent air flows in the wake of an
aircraft—can endanger a following plane. Wake
vortex is suspected as a possible cause of a 1994
Pittsburgh crash, but that crash is still under
investigation. Research has focused on determin-
ing the safe separation distances between two
aircraft under various conditions. In August
1996, FAA implemented new wake vortex sepa-
ration standards, increasing the minimum dis-
tance small planes are allowed to follow behind
large planes. The standard also reclassified 57
types of aircraft as small, including some busi-
ness jets and smaller commercial aircraft.
(USDOT 1996c) Although flight data recorders
track large amounts of data, NTSB, following
the Pittsburgh crash, asked that all Boeing 737s
be retrofitted with expanded parameter flight
recorders. (US House 1996b, 13-29)

Steps also have been taken to make use of
enhanced ground proximity warning systems
(EGPWS), which have “forward-looking capa-
bility” to prevent controlled flight into terrain
(CFIT) crashes. The crash in Buga, Columbia,
and the Windsor Locks, Connecticut, incident
are examples of CFIT (see table 3-5). CFIT
crashes occur when a normally functioning air-
craft with an unimpaired pilot hits the ground or
water, usually at high speed, with little warning
of the impending crash. These incidents may
involve low approach, premature descent, loss of
altitude after takeoff or a missed approach, or an
inadvertent gear-up landing. In late 1996, FAA
approved EGPWS for use on certain aircraft.
(USDOT FAA 1996a)

Human factors research and empirical evi-
dence are putting a spotlight on flight crew issues.
FAA proposals to address fatigue would require,
among other things, a minimum rest period of 10
hours per day for commercial pilots. (USDOT



66 » Transportation Statistics Annual Report 1997

FAA 1995) Currently, pilots may work for 16
hours and can be required to work another shift
after an 8-hour rest. Flight crew training is anoth-
er important human factors issue, especially for
commuter or regional airlines. FAA recently
released a new software program to help region-
al carriers develop improved pilot training pro-
grams. (USDOT FAA 1996b) Regional and
commuter airline safety issues, including the
December 1995 announcement of a single safety
standard (subject to common sense exceptions)
for commuter and major airlines, are discussed in
detail in Transportation Statistics Annual Report
1996. (USDOT BTS 1996b)

Railroads

Most fatalities associated with railroad operations
are people outside the train, rather than train pas-
sengers. For example, between 1990 and 1995,
rail operations resulted in the deaths of about 13
passengers a year, while nonpassenger fatalities
(including those at highway-rail grade crossings)
averaged about 1,200 a year—mostly people out-
side the train.> (USDOT BTS 19964, 143)
Roughly half the fatalities are at grade cross-
ings: in 1995, 579 people died and almost 1,900
were injured. On October 25, 1995, in Fox River
Grove, lllinois, a commuter train traveling about
50 mph collided with a school bus, killing 7 chil-
dren and injuring 24. The signaling systems may
have failed to clear the intersection in time. At
the crossing where the accident occurred, the
train tracks were very close to the nearby street
intersection, which caused insufficient clearance
for the last three feet of the school bus after it
had crossed the tracks and come to a stop at a
red light. This underscores the importance of
state efforts to identify such intersections, and to

5 The average of 13 passenger fatalities includes a disastrous
derailment in 1993 that claimed 47 lives. Between 1975 and
1995, the median number of passenger deaths per year on
trains was five.

establish effective coordination between high-
way and rail agencies. (See the section on the
safety of children in the transportation system
for discussion of school bus safety issues.)

Another grade-crossing accident occurred on
May 2, 1995, with a collision between a tractor-
lowbed semi-trailer and an Amtrak train in
Sycamore, South Carolina. The subsequent train
derailment and damage to the truck resulted in
33 injuries and over $1 million in damages. The
truck had become lodged at the crossing, which
had a high vertical profile or hump, and was
unable to move for 30 minutes prior to being
struck by the train. NTSB pointed to grade-
crossing incompatibility with this type of vehicle
configuration, the trucking company’s failure to
provide training to the driver about grade-cross-
ing safety, and the lack of information about
emergency notification procedures at the cross-
ing site. (NTSB 1996a)

While states, localities, and railroads play key
roles in implementing grade-crossing safety mea-
sures, reducing grade-crossing collisions and
fatalities has been a DOT priority for many
years, and the Department has undertaken a
number of initiatives. Fatalities have been
reduced, but are still at an unacceptable level.
Addressing this issue requires coordinated action
by many players. In March 1996, a task force
convened by DOT on grade-crossing safety sug-
gested numerous actions different levels of gov-
ernment could take, often in conjunction with
industry, to address grade-crossing concerns.
(USDOT 19964a)

More broadly, some ways to improve rail
safety include fitting trains with end-of-train and
positive train control devices, and raising stan-
dards for passenger cars and tank cars. Positive
train separation devices are electronic control
systems that can reduce the number and severity
of accidents when the engineer fails to take pre-
ventive action. Two-way end-of-train braking



devices enable engineers to apply emergency
braking from both the front and rear of the train.
According to DOT’s Federal Railroad Admini-
stration (FRA), most Class | railroads® were
committed to install these devices by the end of
1996 in trains operating on grades of 2 percent
or more, and by July 1997 on most trains oper-
ating over 30 mph. Most other trains will be
required to install these devices under a rule put
into effect in early 1997. (USDOT 1997)

Transit

A subway crash in January 1996 at a Washington
Metropolitan Area Transit Authority station was
noteworthy, as it occurred during a blizzard. The
trains were operating in automatic mode even
though manual mode is permissible in bad weath-
er. NTSB found some safety systems were asked
to do more than they were designed to do.

The National Transit Database (NTD) col-
lects accident data from 524 public transit agen-
cies. These data are validated and then published
as the Safety Management Information Statistics
(SAMIS). (USDOT FTA 1996) The SAMIS data
exclude all purchased service transportation,
while the NTD data do not. SAMIS may under-
state transit safety problems, because most pur-
chased service transportation is also demand
responsive and may have a higher risk profile
than other transit modes. The SAMIS project
was started in 1990. Accident data collected in
previous years under the Section 15 system are
not directly comparable.

Marine and Water

Occupational fatality rates for sailors and deck-
hands are among the highest of any occupation-
al category.” A National Research Council study

6 Class | railroads are defined as railroads with operating
revenues above $255.9 million in 1995. (AAR 1996)

7 These numbers are discussed later in the chapter in the sec-
tion on safety and transportation workers.
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called commercial fishing one of the most dan-
gerous occupations. (NRC 1991)

The May 1995 fire aboard the vessel Alaska
Spirit exemplified NTSB concerns about lack of
fire detection and suppression equipment on
commercial fishing and processing ships (see
table 3-5). NTSB recommended that the U.S.
Coast Guard and the National Fire Protection
Association develop fire safety standards for
these vessels. (NTSB 1996b) Concerns other
than fire, include low visibility and a range of
human factors. NTSB is currently looking at
inspections, licensing of vessel masters, and crew
training.

Because of the potentially serious conse-
quences of marine accidents in congested water-
ways of major ports, the U.S. Coast Guard has
supported the development of Vessel Traffic
Services (VTS) to improve safety and navigation.
A port needs study sponsored by the Coast
Guard found favorable cost-benefit ratios in 7 of
the 23 ports examined for VTS systems. (USDOT
Volpe 1991) VTS can be expensive, however. In
addition, the Coast Guard’s Ports and Waterways
Safety System Project is evaluating user require-
ments at priority ports in relation to VTS.

Recreational Boating

As shown in table 3-4, 836 people died in recre-
ational boating accidents in 1995.8 The annual
fatality count is far lower than it once was, even
though the number of boats and their speed are
increasing. Alcohol is a major factor in recre-
ational boating accidents; estimates indicate that
half or more of these accidents involve the use of
alcohol. (USDOT BTS 19964, table 3-28, 150) A
study by the Volpe Center suggested that boaters
with a blood alcohol concentration of 0.10 per-
cent were 10 times more likely to die in a boat-
ing accident than someone with no alcohol in

8 Fatality rates are expressed as deaths per number of regis-
tered boats.
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their blood. (USDOT Volpe 1988) Greater use of
personal flotation devices also could reduce
fatalities.

Because jurisdiction over recreational boating
is largely local, much of the initiative lies with
state legislatures. The Coast Guard collects data
on boating accidents from the states, but, aside
from fatal accidents, accidents, injuries, and
property damage may be underreported.
Moreover, exposure data are weak.

Gas and Hazardous Liquid Pipelines

There are over 1.7 million miles of gas and haz-
ardous liquid pipelines in the United States
(including gas distribution pipelines). Pipeline inci-
dents can pose serious hazards, as seen in the dis-
astrous flood in late 1994 in the Houston area,
which caused a major gasoline pipeline to burst.
The resulting conflagration moved down the
Houston Ship Channel at speeds of up to 60 mph,
injuring hundreds of people and disrupting vessel
traffic on the busy ship channel. Both RSPA and
the industry consider excavation damage to be the
leading cause of pipeline accidents, however.

Three types of pipeline data are available from
RSPA: gas transmission, gas distribution, and
hazardous liquids. Data for gas pipelines are
more complete than for petroleum or other haz-
ardous liquids. Gas pipeline operators are
required to submit annual reports with data on
mileage, diameter, cathodic protection, and coat-
ing systems. Liquid pipeline operators are only
required to report mileage.

A recent NTSB report expressed concern
about RSPA’s ability to collect and analyze acci-
dent data for petroleum pipelines, identify acci-
dent trends, and evaluate operator performance.
NTSB found that this data should be collected
and reported in sufficient detail to show the
cause of the accident, and factors that would
either decrease or increase the likelihood of
occurrence. NTSB also found that the data

should more thoroughly explore the conse-
quences of accidents; currently, environmental
impacts are simply included with property dam-
age. (NTSB 1996c)

National-level mapping data showing the
location of natural gas and hazardous liquid
pipelines are limited. As directed by the National
Pipeline Safety Act of 1992, RSPA issued
“Strategies for Creating a National Pipeline
Mapping System” in late 1996. In the next
phase, RSPA plans to develop pipeline mapping
data guidelines. (USDOT 1996d)

Cross-Modal Issues

Some safety issues (e.g., the safety of children
using the transportation system) cut across
modes, and may serve as the basis for intermodal
comparisons. Other safety factors (e.g., vehicle
design) are unique to a particular mode. A trans-
portation accident in one mode can affect other
parts of the transportation system. For example,
the February 1, 1996, freight train derailment at
Cajon Pass, California (see table 3-5) closed
Interstate Highway 15 for several hours.
Similarly, the October 1994 pipeline rupture and
subsequent fires in Houston temporarily closed
the busy Houston Ship Channel.
In the following pages, special attention is
given to five cross-modal issues:
= the safety of children in the transportation
system,
® occupational safety of transportation workers,
= transportation of hazardous materials,
m efforts to develop common measures of safety
across modes, and
m efforts to estimate the economic costs of trans-
portation accidents.

Child Safety

The safety of children in the transportation sys-
tem is a subject of great concern. As passengers,



children have little control over the decision to
ride in a vehicle and they depend on others to
transport them safely.

» Motor Vehicles

In the 1- to 14-year-old age group, motor vehicle
crashes are the leading cause of death.® NTSB
and others have highlighted transportation risks
to children from, among other things, school bus
incidents, lack of school bus seatbelts, passenger
airbag deployments, recreational boating acci-
dents, and lack of child restraint systems on com-
mercial aircraft. Transportation safety statistics
as a whole show adverse outcomes for child
occupants in several modes. The one- to four-
year-old age group seems particularly at risk (see
motor vehicle death rates in figure 3-3). Children
are also victims of accidents as pedestrians, and
are prone to bicycle accidents. Carjacking inci-
dents have also victimized children in recent
years. To focus these varied concerns, DOT and
the Department of Health and Human Services
jointly sponsored a child safety conference in
1995. The conference set goals for enhancing the
safety of children in transportation, and made
their transportation-related injuries and fatalities
a public health priority (see USDOT 1995).

After improving markedly between 1970 and
1990, the death rate for children under one year of
age in motor vehicle crashes stayed the same in
1993 as it was in 1990 (see figure 3-3). It is too soon
to tell whether this hiatus is temporary. Among the
three groups below age 15, the one- to four-year-old
group has exhibited consistently higher death rates
than infants or those aged 5 to 14.

Child passenger protection data show that the
percentage of unrestrained children Kkilled in
automobile crashes is about double that of the
percentage killed who were restrained (US

9 Except for infants under one year of age, motor vehicle
crashes are the leading cause of death for Americans until
their mid-thirties.
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House 1996a, 1286, taken from NTSB analysis
of 1992 Fatal Accident Reporting System data).
According to NHTSA, child safety seats reduce
fatal injuries in motor vehicle crashes by 69 per-
cent for infants under one year old, and by 47
percent for toddlers aged one to four. Cumula-
tively, child restraints have proven to be very
effective, with over 2,900 lives estimated to have
been saved from 1982 through 1995. Since
1985, every state has had a mandatory child
restraint law in effect.

Deployments of passenger-side airbags in low-
severity crashes, however, apparently caused the
deaths of at least 9 infants and 27 other young
children in the 1990 through 1996 period. (All
but two children were either improperly re-
strained or unbelted.) (USDOT NHTSA NCSA
1997) Efforts are being made to modify new
airbags to address the problem, but the current
design of airbags in existing vehicles may contin-
Ue to pose a hazard for young children riding in
the front seat. This risk can be avoided if chil-
dren aged 12 or under ride in the back seat of
passenger vehicles and use appropriate restraint
systems. On May 23, 1995, NHTSA issued a
rule allowing manufacturers the option of
installing a deactivation switch for passenger
airbags in light trucks and passenger cars in
which child restraints could be used only in the
front seat.

» Aircraft

For many years, NTSB has recommended special
child restraint systems (CRS) aboard aircraft for
children under two years of age, and urged more
research into protecting other children who are
too large to fit into a CRS. A CRS is an alterna-
tive to placing a child inside a parent’s lap belt.
Use of FAA-approved CRS has thus far been per-
mitted, but FAA does not require them. Not all
airlines, however, allow child safety seats on
board the aircraft. Among airlines that do allow
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Figure 3-3.
Fatality Rates in Motor Vehicle Crashes
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these safety seats, flight attendants sometimes are
not aware of the policy allowing their use.
Moreover, some safety seats are too large to fit in
aircraft passenger seats. FAA analyzed the issue
in response to a congressional requirement, and
in a controversial June 1995 report concluded
that mandating CRSs could divert some passen-
gers to automobiles if families traveling with a
CRS have to pay extra fare, thus resulting in a
net decrease in safety. (US House 1996a, 1264
and 1996b, 224)

The issue of young children flying aircraft
received national attention in 1996, with the
crash of a private aircraft carrying seven-year-old
Jessica Dubroff, her father, and a flight instruc-
tor. The crash occurred during the course of a
widely publicized cross-country trip by the
young pilot trainee. A recent NTSB report attrib-
uted the crash to an improper decision by the
flight instructor, who was the pilot in command,
to take off in stormy weather, in an overweight
aircraft, and on an itinerary based partly on
media commitments. (NTSB 1997)

» Bicycles

In 1995, 280 bicyclists under the age of 15 were
killed in traffic crashes (about one-third of such
fatalities). In addition, 29,000 children on bicycles
were injured in traffic crashes. (USDOT NHTSA
1996f) A recent study by the Consumer Product
Safety Commission found that about 15 percent
of children wore helmets, although earlier studies
showed rates as low as 2 percent. (USCPSC 1996)
The growing use of helmets was attributed to their
lighter weight, positive media coverage, and local
programs and laws. According to research done
by the Centers for Disease Control, bicycle hel-
mets are 85 to 88 percent effective in reducing
head and brain injuries in the event of an accident.
(USDOT NHTSA 1996c¢)

» School Buses

School bus safety is an important concern, as
children can be killed both as pedestrians and as
occupants. Human factors such as driver distrac-
tion or fatigue play a role in some of these acci-
dents. From 1985 to 1995, there were 1,478



deaths from school bus crashes. The victims
included 28 drivers, 128 passengers, 881 occu-
pants of other vehicles involved in the crashes,
and 403 pedestrians. Of the pedestrians killed,
300—roughly three-quarters —were less than 19
years of age. Of these, half were five to seven
years old. (USDOT NHTSA 1996h)

While traveling in a school bus is relatively
safe, 156 occupants of school buses were killed
in crashes between 1985 and 1995. Seatbelts are
required on small school buses, but not on those
over 10,000 pounds. Whether seatbelts should
be required on all school buses is still debated. A
variety of safety design standards apply to school
buses, relating to structural integrity, body joint
strength, seatback height, and seat separation.
Together, these are thought to provide school bus
occupant protection through compartmentaliza-
tion. (US House 1996a, 1287) While seatbelts
would restrain students during a crash, some
guestions remain, such as whether all students
could be relied on to release their seatbelts in
case of a fire or other emergency. There are also
guestions about how monies for school bus safe-
ty should be spent, and whether expenditures on
other transportation risks faced by children
would have higher payoffs than seatbelts.

A less well-known risk to children riding school
buses is clothing that catches in handrails, doors,
and other equipment when a child gets out of the
bus. Some deaths and injuries have occurred when
children are subsequently dragged by the bus.

» Recreational Boating

Children are frequent occupants on recreational
boats. In 1994, 30 children under age 12
drowned in boating mishaps, and about 50 oth-
ers were injured. There were 81 accidents involv-
ing vessels with the operator under age 12, and 6
of these children died as a result of the accident.
The U.S. Coast Guard estimates that 85 percent
of people who die in boating accidents were not

Chapter 3 Transportation Safety « 71

wearing personal flotation devices, and that their
increased use could save up to 600 lives each
year. (USDOT 1995) The Coast Guard, as well
as NTSB, urge that all aboard recreational boats
wear flotation devices.

Transportation Workers

Occupational risk from transportation incidents
is often overlooked in safety analyses. Because of
the importance of human error in transportation
accidents, understanding the causes of trans-
portation worker accidents may illuminate other
aspects of safety. Moreover, as noted in an
unpublished report: ““. . . from the potential vic-
tim’s point of view, it would be misleading to
combine these [worker safety] risks with those
faced by the general public. It overestimates the
typical risk for the general public and under-
states the risk for workers. Workers also have a
very different context for safety—to some extent,
they get paid to accept risk.” (Kowaleski 1996)

The occupational fatality data of most interest
to transportation analysts is the Census of Fatal
Occupational Injuries (CFOI) collected by the
Bureau of Labor Statistics of the Department of
Labor. CFOI data classify occupational deaths
by event or type of exposure, one of which is
“transportation incidents.” Transportation inci-
dents are further classified into three additional
levels of detail (e.g., highway incident/noncolli-
sion/jackknifed vehicle).

Among workers as a whole, occupational
fatalities in the United States remained fairly con-
stant from 1992 to 1995, when 6,210 workers
died from occupational injuries.’® Trans-
portation incidents were the largest single cause
of these deaths in 1995, accounting for 41 per-
cent of the total, and highway incidents account-

10 On a disaggregated basis, some data series can show large
fluctuations resulting from major events. Recent examples
from 1994 include two major airline crashes, and the bomb-
ing of the Oklahoma federal building.
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Table 3-7.
Occupational Fatalities: 1995

Transportation-related fatalities (percent)

Total occupational Non- Worker All other

fatalities Highway highway struck by transportation

Occupational group (all causes)  Total incidents incidents!  vehicle incidents?
All U.S. workers 6,210 412 21.4 6.2 6.2 7.4
Truck drivers 749 82.9 67.8 3.5 7.9 3.7
Airplane pilots and navigators 111 98.2 U U U 98.2
Taxicab drivers and chauffeurs 99 24.2 18.2 V] 5.1 u
Drivers-sales workers 33 455 455 U u v
Sailors and deckhands 30 60.0 U U U 60.0
Bus drivers 17 76.5 64.7 V] u u
Railroad conductors and yardmasters 16 87.5 V] V] 18.8 62.5
Locomotive operating occupations 6 100.0 U U U 100.0

1 Refers to motor vehicle-related incidents occurring at, for instance, construction sites or on farms.

2 Includes incidents occurring on modes other than highways.
KEY: U = data are unavailable or do not meet publication criteria.

SOURCE: U.S. Department of Labor, Bureau of Labor Statistics. 1996. Census of Fatal Occupational Injuries. Washington, DC.

ed for over half of these transportation-related
deaths (see table 3-7). Truck drivers alone made
up 12.1 percent of all occupational fatalities,
with 749 killed, 508 of them in highway inci-
dents. Occupational deaths caused by highway
incidents increased by almost 15 percent
between 1992 and 1995, while deaths in water
vehicle incidents decreased by 23 percent during
the same period. (USDOL 1996)

By industry, the transportation and public utili-
ties sector, with 880 deaths in 1995, ranked second
only to the construction sector in worker deaths
(see table 3-8). The transportation sector fares bet-
ter, however, when the number of workers in each
sector is taken into account. By this measure, trans-
portation in 1995 had an occupational fatality rate
of 12.3 deaths annually per 100,000 workers; min-
ing was highest at 25.0. Still, a job in the trans-
portation sector is risky compared with the
average job in the U.S. economy, which had a 1995
fatality rate of 4.9 deaths annually per 100,000
workers. Moreover, transportation industries not

only have high death rates, but also higher than
average rates of injury and illness.

Caution is needed in interpreting table 3-8:
many workers in transportation industries (e.g.,
a ticket agent for an airline) do not work on
moving vehicles, and there are many transporta-
tion jobs, such as a truck driver, in nontrans-
portation industries (e.g., construction, services,
and mining). As an example, in 1995, the air
transportation industry had an overall fatality
rate of 9.5 deaths annually